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• 1.0 INTRODUCTION

Four areas of the Hanford Site (the 100, 200, 300, and 1100 Areas) have been included
on the U.S. Environmental Protection Agency's (EPA's) National Priorities List (NPL) under
the Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA). Figure 1-1 shows the location of these areas. Under the Hanford Federal Facility
Agreement and Consent Order (Tri-Party Agreement), signed by the Washington State
Department of Ecology (Ecology), EPA, and the U.S. Department of Energy (DOE) (Ecology
et al. 1990a), more than 1,000 inactive waste disposal and unplanned release sites on the
Hanford Site have been grouped into a number of source operable units and groundwater
operable units. These operable units contain contamination in the form of hazardous
waste, radioactive mixed waste, and other CERCLA hazardous substances. Also included
in the Tri-Party Agreement are 55 Resource Conservation and Recovery Act (RCRA)
treatment, storage, or disposal (TSD) facilities that will be closed or permitted to operate in
accordance with RCRA regulations, under the authority of Chapter 173-303 Washington
Administrative Code (WAC). Some of the TSD facilities are included in the operable units.

C7
The Tri-Party Agreement requires that the cleanup programs at the Hanford Site

integrate the requirements of CERCLA, RCRA, and Washington State's dangerous waste
program equivalent to RCRA. The EPA maintains authority for CERCLA, and Ecology

e implements RCRA under the authority of the state's dangerous waste program. The state
has also received authorization to implement the EPA's radioactive mixed waste program.
The state does not yet have authority to implement the most recent amendments to RCRA,
the Hazardous and Solid Waste Amendments (HSWA); this authority remains under EPA.
Remedial action at the Hanford Site is also subject to the Washington State Model Toxics
Control Act (Chapter 70.105D, Revised Code of Washington [RCW]). Pursuant to the Tri-
Party Agreement (Ecology et at. 1990a), the 100-FR-3 groundwater operable unit is subject
to CERCLA remedial action authority.

This work plan and the attached supporting project plans establish the objectives,
procedures, tasks, and schedule fo'r conducting the CERCLA remedial investigation/
feasibility study (RI/FS) for the 100-FR-3 groundwater operable unit. The 100-FR-3 operable
unit includes all groundwater beneath and near the 100-F Area. As shown in Figure 1-2,
the 100-F Area is divided into two source operable units that include facilities and
unplanned release sites that are potential sources of hazardous substance contamination. A
separate work plan has been initiated for the 100-FR-1 source operable unit (DOE-RL
1991a).

All work conducted under this work plan will conform to the conditions set forth in
the Tri-Party Agreement. In accordance with the Tri-Party Agreement, relevant EPA
guidance documents were consulted in the preparation of the work plan, including the
following:

Guidance for Conducting Remedial Investigations and Feasibility Studies Under
CERCLA (EPA 1988a)

• • Data Quality Objectives for Remedial Response Activities (CDM Federal
Programs Corporation 1987)
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Superfund Exposure Assessment Manual (EPA 1988b)

Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation
Manual, Part A, Interim Final (EPA 1989a)

Risk Assessment Guidance for Superfund, Volume II, Environmental Evaluation
Manual (EPA 1989b).

This chapter sets forth the general purpose, scope, and goals of the project. The
organization of the work plan and functions of the various chapters and attachments are
outlined in the following sections.

1.1 PURPOSE AND SCOPE OF THE REMEDIAL INVESTIGATION/FEASIBILITY
STUDY

Through the experience gained to date on developing work plans and permit
_ applications at the Hanford Site, the parties to the Tri-Party Agreement have recognized

that all past-practice investigations must be managed and implemented under one
characterization and remediation strategy, regardless of the regulatory agency lead (as
defined in the Tri-Party Agreement). In particular, the parties have identified a need for
greater efficiency over the existing RI/FS and RCRA facility investigation/corrective

.. measures study (RFI/CMS) investigative approaches at the 100 Area of the Hanford Site,
and have determined that, to expedite the ultimate goal of cleanup, much more emphasis
needs to be placed on initiating and completing waste site cleanup through interim
measures.

This streamlined approach is described and justified in Hanford Federal Facility
Agreement and Consent Order Change Package, dated May 16, 1991 (Ecology et al. 1991). To
implement this approach, the three parties have developed the Hanford Past-Practice Strategy
(DOE-RL 1991b) for streamlining the past-practice remedial action process. This strategy
provides new concepts for:

t'+!
^ • Accelerating decision-making by maximizing the use of existing data

consistent with data quality objectives

Undertaking expedited response actions and/or interim remedial
measures (IRMs), as appropriate, to either remove threats to human
health and welfare and the environment, or to reduce risk by reducing
toxicity, mobility, or volume of contaminants.

The Hanford Past-Practice Strategy (DOE-RL 1991b) describes the concepts and
framework for the RI/FS (or RFI/CMS) process in a manner that has a bias-for-action
through optimizing the use of interim remedial actions, culminating with decisions on final
remedies on both an operable-unit and aggregate-area scale. The strategy focuses on
reaching early decisions to initiate and complete cleanup projects, maximizing the use of
existing data, coupled with focused short time-frame investigations, where necessary. As
more data become available on contamination problems and associated risks, the details of •
the longer term investigations and studies will be better defined.
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The RI/FS process under this strategy is a continuum of activities whereby the effort

is defined based upon knowledge gained as work progresses. Whereas the strategy is
intended to streamline investigations and documentation to promote the use of interim
actions to accelerate cleanup, it is consistent with the Ri/FS and RFI/CMS processes. Figure
1-3 is a decision flow chart that shows the streamlined Hanford Site past-practice RI/FS
process. The strategy includes three paths for interim decision-making and a final remedy-
selection process for the operable unit that incorporates the three paths and integrates sites
not addressed in those paths. An important element of this strategy is the application of
the observational approach, in which characterization data are collected concurrently with
cleanup.

As shown on Figure 1-3, the three paths for interim decision-making are:

Expedited response action (ERA) path, where an existing or near-term
unacceptable health or environmental risk from a site is determined or
suspected, and a rapid response is necessary to mitigate the problem

^`^ • IRM path, where existing data are sufficient to indicate that the site poses
l., a risk through one or more pathways and additional investigations are

not needed to screen the likely range of remedial alternatives for interim
actions; if a determination is made that an IRM is justified, the process
will proceed to select an IRM remedy, and may include a focused
feasibility study, if needed, to select a remedy

• Limited field investigation (LFI) path, where minimum site data are
needed to support IRMs or other decisions, and can be obtained in a less
formal manner than that needed to support a final Record of Decision
(ROD); however, regardless of the scope of the LFI, it is a part of the RI

bI process, and not a substitute for it.

The near-term past-practice strategy for the 100 Area provides for ERAs, IRMs, and

LFIs for individual sites, site groups, and groundwater plumes. While these elements may
mitigate specific contamination problems through interim actions, the process of final

i?> remedy selection must be completed for the operable unit or aggregate area to reach
closure. The aggregation of information obtained from the LFIs and interim actions may be
sufficient to perform the cumulative risk assessment and to define the final remedy for the
operable unit. If the data are not sufficient, additional investigations and studies will be
performed to the extent necessary to support final remedy selection. These investigations
would be performed within the framework and process defined for RI/FS programs.

The previous 100-FR-1 operable unit work plan (Draft A) included both sources in
the 100-FR-1 operable unit and groundwater beneath the entire 100-F Area. The revised
work plans for the sources (100-FR-1) and groundwater (100-FR-3) have been rescoped to
incorporate this new past-practice strategy based on a decision/consensus process among
EPA, Ecology, and DOE. The rescoping places the initial focus on defining groundwater
quality near points of possible public exposure, such as seeps and springs along the
Columbia River, and at areas downgradient of primary and potential sources of
groundwater contamination. The goal of this initial focus is to evaluate the need for
interim remedial measures and expedited response actions. The identification of high-
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priority sites and areas is based on negotiation among the three parties. This work plan
defines the process by which the strategy will be implemented by describing:

In detail, what is known about the 100-FR-3 operable unit

In detail, the agreed-upon focused and priority-based investigations

In general terms, the framework and process to be followed for the
overall RI/FS process for the operable unit to reach the final ROD.

As these activities progress and the RI/FS process evolves, any subsequent new work
and necessary changes to the described activities in the work plan will be agreed to and
documented by operable unit managers' meeting minutes.

1.2 PROJECT GOALS

The goal of the 100-FR-3 operable unit RI/FS is to provide sufficient information to
optimize the use of interim remedial actions that expedite the ultimate goal of cleanup,
while still maintaining a technically sound and cost-effective program of investigations that
culminate in the development and evaluation of remedial alternatives in the focused FS to
support the final ROD for the operable unit.

1.3 ORGANIZATION OF THE WORK PLAN

Eight chapters, including this introduction, are included in this work plan. Chapter
2.0 presents the physical and environmental setting of the 100-F Area and its surroundings.
The history and current understanding of the waste generation, transfer, storage, and
disposal processes and facilities within the 100-FR-3 operable unit are also summarized in

^ Chapter 2.0.

Available data on potential contaminant exposure pathways are reviewed in Chapter
3.0. These data are used to develop a conceptual exposure pathway model for the operable
unit. Waste sources, quantities, and characteristics are identified, along with the current
understanding of the extent of contamination in the various environmental media. Federal
and state environmental standards, requirements, criteria, or limitations that may be
considered potentially applicable or relevant and appropriate requirements (ARARs) are
identified, potential impacts to human health and the environment are preliminarily
assessed, and preliminary remedial action objectives are presented.

Chapter 4.0 presents the work plan rationale and approach. This chapter describes
how the Hanford Past-Practice Strategy will be implemented. The data needed for evaluating
risk, selecting IRMs, and selecting a final remedy are described, along with the approach
for obtaining the needed data.

Chapter 5.0 presents the tasks and activities necessary to conduct limited field
investigations and focused feasibility studies for selection of interim remedial actions. This
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section also discusses, in general terms, the aggregate FS for the 100 Area aggregate source
operable units and the final FS for the final ROD for the operable unit.

A project schedule is presented in Chapter 6.0. This chapter provides an integrated
schedule for 100-Area operable units, a more detailed schedule specific to the 100-FR-3
operable unit, and a drilling schedule.

Chapter 7.0 describes the project management tasks necessary to implement the RI/FS
activities, including responsibilities, organizational structure, and project tracking and
reporting procedures. References used to develop the work plan are provided in Chapter
8.0.

Appendices to this work plan include supporting plans that are necessary to conduct
and control the RI/FS project and descriptions of three aggregate area investigations. The
attached appendices are:

• Appendix A: Quality Assurance Project Plan (QAPjP)
• Appendix B: Health and Safety Plan (HSP)

• Appendix C: Data Management Plan (DMP)
• Appendix D: Aggregate Area Investigations

"° D-1: Surface Water and Sediments Investigation
D-2: Ecological Investigations
D-3: Cultural Resources Investigations.

Each of these appendices is meant to be used in conjunction with the work plan,
thus minimizing duplication of information. The aggregate area investigations contained in
Appendix D are designed to be performed across the entire 100 Area and/or the potentially

impacted portions of the Columbia River, in order to streamline investigations in areas with

'.°d similar characteristics or features, and to avoid duplication of investigations. The data from
these investigations will be incorporated into the aggregate area risk assessment and final
remedy selection for the operable unit.

!^t

cl+ 1.4 QUALITY ASSURANCE

The 100-FR-3 operable unit work plan and its supporting project plans have been
developed to meet specific EPA guidelines for format and structure, within the overall
quality assurance (QA) program structure mandated by the DOE-Richland Operations
Office (DOE-RL) for all activities at the Hanford Site. The QA program documents
applicable to this project are as follows:

• DOE-RL Order 5700.1A, Quality Assurance (DOE-RL 1983): This
directive establishes applicable QA program requirements, based on
American National Standards Institute/American Society of Mechanical
Engineers (ANSI/ASME) NQA-1, Quality Assurance Program Requirements
for Nuclear Facilities (ANSI/ASME 1986), for all projects conducted on the

• Hanford Site.
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Westinghouse Hanford Company Quality Assurance Manual, WHC-CM-4-2
(WHC 1991): This document describes the program and procedures to
be used to implement DOE-RL Order 5700.1A for all activities conducted
by Westinghouse Hanford on the Hanford Site.

Westinghouse Hanford Company Environmental Engineering, Technology,
and Permitting Function Quality Assurance Program Plan, WHC-EP-0383
(WHC 1990): This plan defines the methodology used to implement
WHC-CM-4-2 and DOE-RL Order 5700.1A requirements for
environmental restoration program activities conducted by Westinghouse
Hanford at the Hanford Site.

The 100-FR-3 operable unit QAPjP: The QAPjP supports the field
sampling program described in Chapter 5.0 and Appendix D. It draws
upon the procedural resources identified in WHC-EP-0383, and defines
the specific means that will be used to ensure that the sampling and
analytical data obtained as part of the LFI and aggregate area studies will
effectively support the purposes of the investigation. As required by the
Westinghouse Hanford QA program plan for RI/FS activities and the
Hanford Federal Facility Agreement and Consent Order, the structure and
content of the QAPjP are based on Interim Guidelines and Specifications for
Preparing Quality Assurance Project Plans (Stanley and Verner 1983).
Where required, the QAPjP invokes appropriate procedural controls
selected from those listed in the Westinghouse Hanford QA program
plan for RJ/FS activities or developed to accommodate the unique needs
of this investigation.

u
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1.1
2.0 OPERABLE UNIT BACKGROUND AND SETTING

This chapter provides a summary of the pertinent physical, biological, and

sociological settings for the 100-FR-3 operable unit. It is divided into two sections, the first

of which gives a description of the structures and past activities at the operable unit that

caused it to become contaminated, while the second focuses on the natural physical,

biological, and sociological setting of the site. The chemical setting for the operable unit

(i.e., the known and suspected nature and extent of contamination) is discussed in

Chapter 3.1.

The information presented in Chapter 2.0 is a summary of the overall understanding

of the operable unit background and setting, based on currently available data. This

information provided input to the preliminary conceptual exposure pathway model for the

operable unit described in Chapter 3.3, and was used to support the planning of the RI

described in Chapters 4.0 and 5.0 of the work plan. However, there are some data on the

0%
history of operations, waste generation processes, waste facility characteristics, and physical

and biological characteristics of the operable unit that were not available for inclusion in

q.r. this work plan. These data gaps are identified in Chapter 2.0 under the applicable

subheadings. Any outstanding data needs that are necessary for a complete understanding

of the operable unit background and setting will be collected during the RI. Collection of

these additional data, by means of both data compilation and field investigations, is

discussed further in Chapter 5.0.

2.1 OPERABLE UNIT SITE DESCRIPTION

The 100-F Area at the Hanford Site was used by the U.S. Government to produce

ng plutonium for nuclear weapons. These operations resulted in the release of chemical and
radioactive wastes into the soil, air, and water. For cleanup purposes, the 100-F Area has

- been divided into three operable units, two of which are source operable units (100-FR-1

N.
and 100-FR-2), while the third (100-FR-3) is the groundwater operable unit, including all

saturated soils, groundwater, surface water, and aquatic biota.

tT

2.1.1 Location

The Hanford Site is a 1,434 km2 (560 miZ) tract of land located in Benton, Franklin,

and Grant counties in the south-central portion of Washington State. The 100-F Area is

situated in the north-central part of the Hanford Site along the southern shoreline of the

Columbia River, approximately 32 km (20 mi) northwest of the city of Richland,

Washington, as shown in Figure 1-1. The 100-F Area is the Hanford Site production area

closest upstream from Richland.

The 100-FR-3 operable unit encompasses an area of approximately 2.8 km2 (1.1 mi2).

It lies predominantly within Section 33, the eastern portion of Section 32, and the

southeastern portion of Section 29 of Township 14N, Range 27E. It is bounded by north/

• south Hanford Site plant coordinates N75500 and N82500 and east/west coordinates

W27600 and W33000.
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2.1.2 History of Operations

2.1.2.1 Reactor Operations. Between 1943 and 1963, nine water-cooled, graphite-
moderated plutonium production reactors were built along the Columbia River upstream
from the now-abandoned town of Hanford. Eight of these reactors (B, C, D, DR, F, H, KE,
and KW) have been retired from service and are under evaluation for decommissioning.
The ninth reactor (N reactor) in the 100-N Area has recently been placed in shutdown
mode.

The F reactor was constructed from 1943 to 1945 and operated from 1945 to 1965.
Most of the facilities associated with the F reactor were also retired in 1965.

2.1.2.2 Postreactor Operations. Biological research was conducted between 1945 and 1976
to study the effects of radiation on plants and animals. In addition, a decontamination and
decommissioning program was conducted after the reactor was shut down.

2.1.22.1 Biological Research. The main biology laboratory (108-F) for studying the
effects of radiation on animals and plants operated from 1945 until 1976. The building
contained offices and laboratories. An annex was built in 1961. The earliest animal
research activities in the 100-F Area were fish studies starting in 1945 that were performed
in the 142-F laboratory. These studies involved exposing the fish (mainly salmon and trout)
to varying concentrations of the reactor cooling water effluent to assess possible effects of
effluent discharge on aquatic life in the Columbia River. In addition to the hatchery

- troughs located in the 142-F laboratory, there were six rearing ponds located next to the
l laboratory. Effluent water was supplied to the laboratory facilities via the 147-F pump

house. Water was continuously circulated through the troughs at a rate of approximately
0.2 to 0.3 L/sec (3 to 5 gaUmin) (Foster 1946) and was discharged to the Pacific Northwest
Laboratory (PNL) outfall via the 147-F pump house.

.-,a Around 1951, a second aquatic biology facility (146-FR) was constructed. Like 142-F,
° it also had hatchery troughs and laboratories. Activities in 142-F were phased out, and the
- building was used for storage after construction of 146-FR.

Studies involving sheep began in the late 1940s. Up to 1,000 head of sheep were kept
for use in dose studies using iodine-131 (1311), strontium-90 (90Sr), plutonium-239 e9Pu),
and cesium-137 ("Cs). Most of the work performed involved 20-year lifetime exposure
studies. In 1952, the first studies involving pigs began at the site. Similar dose studies
were performed as with the sheep. At various times pilot studies were also performed
using miniature goats, milk cows, chickens, and ducks.

The main facilities used to house the animals were 141-F and 141-C. Animal pens in
both buildings had concrete floors and were connected to a special sewer system for
contaminated animal wastes. Two smaller buildings, 141-P and 141-S, were also used for
housing animals. These buildings had dirt floors. Feed was stored in 141-B, and the
laboratory facilities were housed in 141-H. The animal monitoring laboratory, housing a
whole body counter, was in building 145-F.

The other major animal research activity that took place in the 100-F Area was a
series of studies on the effects of ionizing radiation on beagle dogs. Approximately 300 to
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• 400 dogs were housed in the 144-R dog kennel runs located on the south side of the 141-F

barn. Plutonium-239 e9Pu) was the main isotope used in the dog studies. Laboratory

facilities for the experiments were located in the 132-F-2 inhalation laboratory.

Radioecology experiments also took place in the 100-F Area. Greenhouses located in

the 1705-F building were used for growing potted plants. In addition, the 'strontium

gardens' plots, located in the southwest comer of the site, were used for growin^ cereal

grains, alfalfa, and other crops in soil containing controlled amounts of `^Sr and 37Cs. A

4-ha (10 acre) pasture in the vicinity of the strontium gardens was used to keep pregnant

animals and animals too young for experiments.

After the reactor operations ceased in 1965, the animal research operations took over

some of the office buildings and maintenance shops previously associated with the reactor

(Tipton 1975). Building 1707-F was converted to a dog inhalation laboratory and the

1707-FA building was converted to a rodent inhalation laboratory. Building 1713-F was

used for a pathology laboratory, and the 1719-F building was converted to an animal care

facility. Small animals were housed in the 1701-FA building. It is not known what

radioisotopes or other chemicals were used in these buildings.

2.1.2.2.2 Decontamination and Decommissioning. To minimize the potential spread

of radioactive isotopes from the reactors and associated facilities, DOE instituted a program

of decontaminating and decommissioning buildings and facilities after the reactors were

retired. The process is ongoing, and most of the structures in the 100-F Area have been

decommissioned. In some cases, this has been limited to removing equipment, electrical

hardware, piping, and other items from the buildings. In other cases, these internal

components have been removed and the entire structure has been demolished, with the

debris either buried onsite or transported to a burial ground elsewhere on the Hanford

Site.

Final disposition of structures is addressed by the surplus facilities program and is
_ not part of the RI/FS. Because former building sites may be potential sources of

contamination, the decontamination and decommissioning process is briefly described here.
4"4

Decontamination is performed to remove radioactive surface contamination. It
generally consists of cleaning equipment and surfaces within a building using acids and
solvents. High-pressure water jets may be used to facilitate contaminant removal.

Decommissioning generally involves dismantling the facility. It includes developing
the detailed cost, engineering, and safety data necessary to ensure that the final disposition
of the retired facility is performed in an environmentally acceptable manner (Napier et al.
1988). The first phase of decommissioning requires removing contaminated equipment and
materials from the building. Building surfaces may be treated to fix the remaining
contamination. The second phase of decommissioning proceeds with demolition of the
aboveground portions of the structure. Structural debris may be buried at the building site
or transported to a solid waste burial area, depending on the results of a radiological
evaluation. The site is then buried under a clean soil cover.

A major consideration in evaluating decommissioning alternatives is determining the
amount or level of residual radioactive contamination that can be allowed to remain at a
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site. Therefore, a radiologically contaminated building must be.evaluated and released •
before decommissioning is initiated. Before 1981, this consisted of a radiological field
survey of the building in which smear samples were obtained. Contamination levels were
compared to specified release criteria. Drawbacks of this approach were that the release
criteria were not directly comparable to a single dose limit, they were not site-specific, and
they were difficult to detect with field instruments. The allowable residual contamination
levels (ARCL) methodology was developed to address these concerns (Kennedy and Napier
1983; Napier et al. 1988). The ARCL methodology uses a site-specific radiation scenario/
exposure-pathway analysis, based on an annual radiation dose, to deterntine the acceptable
levels of residual radiological contamination that can remain after decommissioning
(Napier et al. 1988). Because the ARCL methodology is site-specific, it may allow less
restrictive criteria for release from radiological control than previous methodologies, on a
case-by-case basis. It is the method currently used for decommissioning facilities in the
100-F Area.

Demolition procedures depend on the type of facility involved. For concrete
buildings, blasting is often used to fracture the walls, floors, and other structural members.
Often the ground-level flooring is caved in and aboveground debris is dropped into the

^ r open areas below ground.

Air exhaust stacks are demolished by digging a trench adjacent to the stack, then
blasting the stack down into the trench. The stack is then broken up by heavy equipment
and the resulting debris is buried under clean soil.

sa^
2.1.3 Facility Identification

Figure 2-1 is a map of the 100-F Area showing the locations of the original structures
that existed during reactor operations. Shading is used to indicate structures that have
been demolished since reactor deactivation. The locations of major pipelines are shown in
Figure 2-2, although errors in some of the exact locations are known to exist. The

- structures within the boundaries of the 100-F Area operable unit are listed in Table 2-1.
This table includes the facility number as given in the figure, facility name, years in service,
status, purpose, and description. Facilities located outside the control region shown on
Figure 2-1 are shown on Figure 1-2.

Two primary numbering systems have been used in the 100-F Area, and several
buildings, structures, and waste units have two number designations. Under the original
Hanford numbering system, buildings, structures (such as river outfalls) and some waste
handling units (such as the retention basins) were given a unique number (e.g., 107-F for
the retention basins). Most waste units were not assigned a unique number, but were
instead referred to by the number of the nearby building (e.g., 105-F pluto crib). More
recently, most of the waste units and some buildings and structures were assigned site
designation numbers (e.g., 116-F-4 for the 105-F pluto crib). Throughout Chapters 2.0 and
3.0, preference is given to the site designation number. The only exception to this is the
118-F-8 reactor building, which will be referred to as the F reactor.

•
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2.1.4 Waste-Generating Processes

Radioactive and nonradioactive wastes were produced both during operation of the
F reactor and its support facilities, as well as from biological research. Today, many of
these wastes would be classified as mixed or hazardous wastes due to their organic and
inorganic chemical constituents. They are referred to as such throughout the remainder of

this document. These wastes contributed to the present-day contamination in the 100-FR-1
operable unit. In the discussion of waste generation and management practices, sources of
waste from the F reactor and associated operations are broken into the following types:

• Reactor process liquid wastes and cooling water effluent
• Radioactive sludges and solid wastes
• Reactor ventilation system and inert gas system wastes
• Animal research operations wastes
• Sanitary liquid wastes
• Nonradioactive liquid wastes
• Nonradioactive solid wastes.

lv^.

2.1.4.1 Reactor Process Liquid Wastes and Cooling Water Effluent. The liquid effluents
generated as a direct result of reactor operations consisted primarily of reactor cooling
water effluent, fuel storage basin water, and decontamination solutions. These effluents are
thought to be the most significant wastes in the 100-F Area in terms of potential impact on
the groundwater. Tens of millions of liters of this waste were disposed of directly to the
soil column in the area, both intentionally and as a result of leaks in the cooling water
effluent system. The processes that generated these effluents are discussed below.

2.1.4.1.1 Reactor Cooling Water System. A continuous supply of high-quality
cooling water was essential to reactor operations to prevent damage to the reactor core

from excess heat generated by the fission reactions. Many of the facilities in the 100-F Area
were part of this cooling water system. At a daily use rate of 190 to 380 million L (50 to
100 million gal) of cooling water per reactor, this system generated the largest waste
volume in the area.

^

0,,, Water obtained from the Columbia River was circulated in a single pass through the
reactor fuel process tubes, cooling tubes imbedded in the thermal shield, and reactor
horizontal control rods. The cooling water exiting the reactor contained radioactive species
from the reactor and chemical contaminants added to treat the raw water before use. After
exiting the reactor, the cooling water passed through a retention basin system, then was
discharged to the river. The complete cooling water circuit for the F reactor is shown in
Figure 2-2. The following description applies to the cooling water circuit for the F reactor.

Water from the Columbia River was pumped from the 181-F river pumphouse to
either the 183-F water treatment facility or to the 182-F holding reservoir. Water from the
holding reservoir was normally used to supply the 184-F powerhouse and the export water
system. The reservoir water could also be pumped to the 183-F water treatment facility
and, in cases of reactor cooling emergencies, directly to the F reactor.

• At the 183-F facility, the river water was treated with chemical additives. These
additives consisted of aluminum sulfate (alum) with excess hydrated calcium oxide (to
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enhance the removal of suspended sediment by flocculation), sulfuric acid (to control water •
pH), and chlorine (to control algae growth in the settling basins). The pH was maintained
at about 7.5, and the free chlorine residual was approximately 0.2 mg/L (Richards 1953).
The alum was produced in the upper floor of the 183-F treatment building by mixing
bauxite with sulfuric acid. The bauxite was stored in bunkers in the third floor while the
concentrated sulfuric acid was stored in steel tanks outside of the building (General Electric
1963). The additives were introduced as the water passed down a flume into a mixing
chamber. From there, the water was transferred to a basin equipped with paddlewheel
flocculators.

After passing through the flocculators, the water then passed to one of 12 settling
basins, also located within the 183-F building, where the heavier particulate matter was
allowed to settle out Finally, an organic polyelectrolyte was added to the water and the
water was filtered through beds of gravel, sand, and crushed anthracite coal. The filters
were backwashed periodically, and wastewater from the filters was discharged into a
process sewer system that emptied into the 116-F-8 outfall (General Electric 1963).

Water exiting from the filters was piped to 34-million-L (9-million-gal) clearwells and
then to large-capacity storage tanks (four tanks at 6.65 million L [1.75 million gal] each)
located in the 190-F building north of the F reactor building. Approximately 2•mg/L
sodium dichromate was added at the inlet of these tanks in order to inhibit corrosion

i (Richards 1953). Water was also pumped from the clearwells to two elevated emergency
storage tanks (1.14 million L [300,000 gal] each) adjacent to F reactor.

The water stored in the storage tanks in the 190-F building was passed to a high-
pressure pumping station located in the 190-F building annex. From here, the water was
delivered to a valve pit in the F reactor building, then pumped to the reactor. The water
entering the reactor contained variable amounts of alum, sulfuric acid, chlorine, calcium,
sodium dichromate, electrolyte, and residual impurities naturally present in river water that

,.1 were not removed during treatment.

- There were several flow paths through the reactor block itself. The primary cooling
water pathway was through the process tubes in which the cylindrical fuel elements were
located. The design of the fuel elements permitted cooling water to flow through the
center of the element as well as around the outside. Cooling water also flowed through
cooling pipes located in the thermal shield, and the horizontal control rods and
experimental test holes that penetrated the reactor core. The cooling water streams from all
flow pathways were recombined before leaving the reactor. Another significant waste
stream that was combined with the cooling water effluent was the diatomaceous earth
slurry used regularly to scour the scale deposits from the piping and tubes in the reactor.
This slurry was a major source of solids in the cooling water.

The cooling water was at a near-boiling temperature when it left the reactor block
The water was passed to riser pipes on each side of the rear of the reactor, then to a
crossover pipe located above the reactor, and finally to a downcomer. The water entering
the downcomer cascaded downward over metal baffles, resulting in some cooling. Vapors
given off were vented through the top of the downcomer to the reactor building
ventilation exhaust system. This was a source of radioactive contamination to the •
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ventilation system. Water in the downcomer was gravity-fed to the cooling water effluent

system.

The total volume of cooling water exiting the F reactor during normal operations was
originally up to 180,000 Umin (47,700 gaVmin) (DeNeal 1965). The CG-558 project in 1956
increased this flow to approximately 269,000 L/min (71,000 gal/min) (DeNea11965).

While the water was in the reactor, it absorbed thermal energy from the nuclear

process and became contaminated with radioactive isotopes. There were several sources of

contamination:

• The high neutron flux in the reactor activated elements in the cooling
water, creating species such as calcium-41 (41Ca), chromium-51 (stCr) and
zinc-65 (OZn). Most of those species were relatively short-lived and have
since decayed to negligible levels (the'f1Ca is a notable exception).

^ • Activation products from the graphite reactor stack (core), other reactor
components and fuel cladding were^icked up by the cooling water.

Significant species included tritium ( HIL, carbon-14 (14C), cobalt-60 eCo),

nickel-63 CNi), and europium (152Eu, Eu, and lssEu).
e.:..

• Fuel element fission products, such as strontium-90 (90Sr) and cesium-137
(137Cs) and transuranics, such as plutonium (M"Pu) were introduced

into the cooling water in the event of a fuel cladding failure, an event
that is addressed later in this discussion.

The concentrations of radionuclides in the reactor cooling water were low during normal

operations, with an approximate activity of 0.2 µCVL. (Parker 1947).
.+. g

The water was transferred from the F reactor building through the effluent lines to
the 116-F-14 retention basin for cooling and decay of short-lived radionuclides

(approximately 2.5 to 4 hours) (Healy 1951). From the retention basins, the water was
transferred through a large pipe to the 116-F-8 outfall structure and into pipes that

t3^ discharged at the center bottom of the Columbia River. Overflow from the basins could

also discharge directly to the shore of the river through spillways located near the outfall
structures.

Over the operating lifetime of the reactor facility, the retention basins and effluent

piping developed leaks, releasing cooling water to the area in and around the basins, lines,
and shore at a rate as high as several thousand liters per minute (Dorian and Richards
1978). Specific information on leak rates from the 116-F-14 retention basins is not available;
however, contamination detected around the basin indicates that leakage did occur. A
particularly significant release occurred at the 116rF-14 retention basin in May 1955 when
baffles in the basin broke loose and plugged the basin outlet. The cooling water overflow
contaminated the immediate vicinity of the basin and drained to the Columbia River via a
narrow trench near the northeast comer of the basin (the basin leak trench) (Soldat and
Quimby 1953).

Is
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During reactor operations, fuel-cladding failures frequently occurred while the fuel •
elements were in the process tubes. The first fuel-cladding failure in any reactor occurred
at the F reactor in 1948. Over the operational lifetime of the facility, there were several
hundred of these fuel-cladding failures (DeNeal 1965).

When fuel cladding failed, the cooling water in the affected process tube became
highly contaminated, and elevated contamination levels were observed in the cooling water
exiting the reactor. It was decided to divert the contaminated effluent to the ground rather
than have it go directly to the river via the retention basin. In 1947, the 116-F-2 overflow
trench was excavated in the area just south of the retention basin. The retention basin (by
its original construction) was divided into two compartments by a central flume that
spanned lengthwise across the top. When a fuel-cladding failure occurred, the highly
contaminated water was segregated into one of the two compartments and drained to the
overflow trench via a 30-cm (12•in) diameter steel pipe that connected the basin outlet with
the north end of the trench. This practice was continued on a regular basis until 1954
when increased flows and structural stresses on the basin due to the temperature
differences between the full and empty sides necessitated that both sides of the basin be
used in parallel. It appears that at that time, a ditch (the EM bypass ditch) was excavated
from the basin inlet to the center of the overflow trench and was used to direct
contaminated cooling water to the trench.

A second system that was briefly used for handling contaminated cooling water from
fuel-cladding failures was a soil column disposal site called the pluto crib (116-F-4), that was
constructed just south of the reactor. The pluto crib received the highly contaminated

^., water that was flushed directly from the process tube affected by the fuel cladding failure.
The crib was used from 1950-1952; after that time, the cooling water contaminated by fuel
cladding failures was no longer segregated from the bulk of the cooling water.

The 116-F-2 trench and the 116-F4 crib are significant waste units in the 100-F Area
^14 because they consisted of direct soil column discharge of liquid wastes with presumably

high radioactive contaminant concentrations.

r^t Major reactor maintenance or upgrade outages generated large volumes of cooling
water effluent that had to be disposed of. When the Ball 3X system was installed in 1953,
the reactor effluent was discharged to the river via the 116-F-1 trench (Lewis Canal).
Another major disposal area for cooling water effluent during reactor and retention basin
maintenance outages was the 116-F-6 trench (1608-F liquid waste disposal trench), located
just south of the F reactor building. This trench was used from 1952 until 1965.

2.1.4.1.2 Fuel Storage Basin Water. Occasionally, a fuel element in the storage basin
would rupture, causing the shielding water to become highly contaminated. From the
information available on the F reactor, it is not clear how often this occurred or where the
contaminated water was disposed of. When the fuel storage basin was decommissioned in
1970, the water level was drained to within 0.6 to 1.2m (2 to 4 ft) above the bottom; the
water went to the 116-F-2 overflow trench (Herman 1965 a,b). The F reactor fuel storage
basin was subsequently backfilled with soil, burying the sludge and miscellaneous
equipment (fuel buckets and spacers, aluminum tubing, and wood floor planking) that
were in the basin at the time (Dorian and Richards 1978).
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• 2.1.4.1.3 Decontamination Solutions. During both reactor operations and reactor
shutdowns, large quantities of decontamination solutions were used routinely to remove
radionuclides from facility equipment and facility surfaces. Decontamination activities took
place at the F reactor dummy decontamination facility, and possibly at maintenance
buildings near the reactor building.

Known decontamination solutions included chromic, citric, oxalic, nitric, sulfamic and
sulfuric acids (neutralized with sodium carbonate before disposal), and sodium fluoride.
Other chemicals, including organic solvents, also were used for some decontamination
processes. These decontamination solutions were generally disposed of in cribs, trenches,
or french drains (open-bottom drainage holes filled with loose stone) in the immediate
vicinity of the building where they were used. Decontamination solutions from the 189-F
building were released to the 116-F-1 trench. Occasionally, solutions were combined with
the cooling water and discharged to the river. The solutions contained both radionuclide
and chemical contaminants. Some of the compounds used in the decontamination
solutions, such as oxalate and organic complexants, may potentially have solubilized and
transported radionuclides and metals. The quantities of decontamination solutions, as well
as other disposal locations, are unknown at this time.

2.1.4.2 Radioactive Sludges and Solid Wastes. Several thousand tons of radioactive
r-. sludge were generated during reactor operations, and accumulated in pipes in the cooling

water effluent system, in the 116-F-14 retention basin, and in the F reactor fuel storage
basin. Smaller volumes of sludge also collected in water traps located in the 132-F-3 gas
treatment facility and the 132-F-5 air treatment building. The sludge consisted of the
diatomaceous earth used periodically to scour the reactor process tubes and fine particulate
matter that originated from dissolved and suspended solids in the river water, pipe slag,
dust, failed fuel elements, graphite powder and other undefined solids. The sludge was
contaminated with radionuclides and various chemical contaminants. The total volume of
sludge generated during reactor operation is unknown.

The bulk of the sludge in the 100-F Area accumulated in the 116rF-14 retention basin
and the F reactor fuel storage basin. At least once, during reactor operations, an unknown

?^4 quantity of sludge was removed from the 116-F-14 retention basin to an unknown location.
Approximately 1.8 x 106 kg (2,000 tons) of sludge is estimated to remain in the 116-F-14

0% retention basin, (Dorian and Richards 1978).

Sludge from the F reactor fuel storage basin was removed once in 1951 and placed in
the 116-F-3 storage basin trench. There is no other record of basin sludge disposal until
1970 when the basin was backfilled and the sludge buried in situ.

Radioactive solid wastes generated in the 100-F Area generally consisted of reactor
components, contaminated equipment, and tools and miscellaneous contaminated items
(paper, rags, structural concrete, etc.). The main source of these wastes was reactor
operations in the F reactor building, and the most highly contaminated solid wastes were
the reactor components. The major components were aluminum spacers, lead-cadmium
reactor neutron-poison pieces, boron splines, graphite, process tubes, and lead. Lesser
quantities of gunbarrels, thimbles, control rods, nozzles, pigtails and cadmium sheets were

• also present (Miller and Wahlen 1987). The following two reactor modification projects
were responsible for much of the solid waste from F reactor:
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The Ball 3X Project, in which the liquid boron system used for emergency •
reactor control was modified to a system using solid boron steel and carbon
steel balls

The tube replacement project, in which nearly 4,000 aluminum process tubes in
the F reactor were replaced between 1956 and 1965 (DeNeal 1965).

Neutron activation of elements in the reactor components caused them to become
irradiated. In addition, both the reactor components and other solid objects received
surface contamination from contact with radioactive solutions and environments. The
predominant radionuclides associated with the reactor components are 60Co and 63Ni.

It is likely that other facilities associated with the F reactor and waste management
activities also generated radioactive solid wastes. Examples are air filters in the 132-F-3 gas
recirculation building and the 132-F-5 exhaust air filter building, equipment used in
connection with the cooling water effluent system, and contaminated dirt removed from
near the effluent lines.

The primary disposal areas for the 100-F Area were the 118-F-1 and 118-F-2 burial
grounds. Irradiated reactor components removed during the Ball 3X system installation
were buried in the 118-F-3 burial ground. Other reactor hardware has been placed in the

° 118-F-7 storage box, a buried concrete box with a wooden lid.

2.1.4.3 Animal Research Operations. Contaminated manure and sawdust were removed
d° . from the animal pens on a regular basis and were placed in plastic-lined cardboard

radiation boxes. The boxes were then buried in the 118-F-6 solid waste disposal area. Each
of the boxes was 46 by 46 by 61 cm (18 by 18 by 24 in) and could hold 23 to 34 kg (50 to
75lbs).

The contaminated manure and sawdust that could not be shovelled out of the
animal pens were washed into a sewer that went to the 141-N sump. When the sump
became full, the wastewater would be pumped through a screen. The filtrate went to the
river via the PNL outfall, and the solids trapped by the screen were dried and sent to the
118-F-5 sawdust pit. Manure and sawdust from noncontaminated areas were also sent to

s1+ the sawdust pit. In 1963, the 116-F-9 animal leach trench was constructed near the
northeast corner of the 116-F-14 retention basin, and the liquid portion of the contaminated
wash wastewater from the 141-N sump was diverted there.

Contaminated animal carcasses and all other contaminated tissue wastes were
incinerated. The carcasses were placed in one of two large railcar tanks that were located
near the 118-F-6 solid waste disposal area. The carcasses were dropped through a manhole
and lime was place on them to facilitate decomposition. When the tank was sufficiently
full 1,500 to 1,900 L (400 to 500 gal) of fuel oil were added to the tank and ignited.
Reportedly, the carcasses burned relatively completely, with only small amounts of ash
being generated. The ash was not cleaned out of the tanks, and when one tank eventually
started to fill with ash, another was constructed.

The majority of the 239Pu-contaminated carcasses and animal wastes from the dog •
experiments were incinerated as part of the experimental analysis. The carcasses and
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• animal wastes were incinerated in a muffle furnace in 144-F, and analyses were performed
on the ash to determine the total radionuclide burden in the animals. The contaminated
waste from the lab was placed in radiation boxes and buried in the 118-F-6 solid waste
disposal area. Other contaminated solid waste generated by the biology labs was also
disposed of in this manner. The quantities of waste and ash produced from the various
biology facilities are unknown at this time.

An unplanned release occurred in March 1971 when the main sewer line between
141-C and 141-M became plugged and animal pen wash water was released over a 149-m2
(1,600-ft2) area. The water contained 90Sr and "'Pu. This release area has the site
designation number UN-116-F-1 and is discussed in ERDA (1975).

2.1.4.4 Sanitary Liquid Wastes. Sanitary wastes were produced in the various buildings
equipped with sanitary facilities in the 100-F Area. These wastes were routed by sewer
lines to five septic tanks and leach fields located within the operable unit. Nonsanitary
wastes such as detergents, cleaning compounds and solvents likely entered these sewer
systems. There are no records of radiological wastes being disposed of to these sewer
systems. Laboratory wastes containing low levels of both radioactive and hazardous
chemical contaminants may have been disposed of via the sanitary sewers.

2.1.45 Nonradioactive Liquid Wastes. Nonsanitary, nonradioactive liquid chemicals that
were used at the 100-F Area potentially contributed to contamination there. These include
hazardous wastes and hazardous substances. Contamination from liquids, including
gasoline, diesel fuel, solvents, and other chemical compounds, would be expected near
aboveground or belowground storage tanks and their piping systems and in areas where
these materials were used or stored. Releases could have resulted from leakage, spillage, or
disposal. The following activities may have resulted in the generation of nonradioactive

F• liquid wastes and may require further data compilation:

g • Water treatment chemicals (alum, sulfuric acid, chlorine, sodium
dichromate) were used and stored near the 183-F and 190-F buildings, as
discussed previously.

^a
• Wet-type electrical transformers and hydraulic machinery containing oil

G° contaminated with polychlorinated biphenyls (PCBs) were used at
several locations within the operable unit Fluids contaminated with
PCBs may have been released or disposed of during operation,
equipment repair, or decommissioning and demolition activities.

• Ash from the coal-fired powerhouse (184-F) was passed as a water slurry
by pipeline to the 126-F-1 ash pit Leakage in the pipeline and seepage
at the ash pit were potential liquid contamination sources.

• Boiler water treatment chemicals for the 184-F powerhouse included
sodium sulfate, tri-sodium phosphate, and chromates. These chemicals
were used to treat the boiler water and ended up in the boiler sludge.
Disposal methods for this sludge are not known.

11
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Three zeolite water softeners were located in the 184-F powerhouse •
where filtered water was treated before use in the heat exchangers.
Sodium chloride solutions were used to regenerate the zeolite beds in the
water softener tanks. The salt was delivered in railcar lots to brine pits
located adjacent to railroad tracks just north of the powerhouse. The
disposal of the waste from this process is not known, and there are no
records of leaks or spills.

• Emergency electrical power for instrumentation in the F reactor building
consisted of two backup systems, a 10-kVA gasoline engine generator for
the station in general and a set of batteries for the ball 3X system. The
storage tank location for the gasoline engine is not known.

• Oils, paints, and solvents were stored or used at the 1715-F, and 1717-F
buildings.

• Automotive repair and service was performed at the 1716-F building.

L? • Three 94,625-L (25,000 gal) oil tanks were located on the west side of the
1717-FA boiler building (Griffin 1988).

t^ • Additional wastewater was generated during various cleaning processes.
Disposal locations for these solutions are unknown at this time.

2.1.4.6 Nonradioactive Solid Wastes. Nonradioactive solid waste generated in the 100-F
° Area primarily included miscellaneous materials such as paper, trash, pieces of metal,

plastic parts, etc., generated in the facilities. Waste site 128-F-1 is listed in Stenner et al.
(1988) as a burning pit in which combustible wastes were disposed. The 128-F-2 bum pit
served a similar purpose and also received noncontaminated hardware.

Other solid waste consisted of relatively uncontaminated concrete, metal parts, and
other materials generated during decommissioning and demolition activities. Asbestos,
chemical waste, and contaminated solids were removed from the area to an unknown
location during the decontamination and decommissioning work. Building materials which

^ were not considered to be contaminated were buried in place. Some of these materials
may have had very low level radiological contamination.

Solid waste generating operations associated with the 184-F powerhouse consisted of
an anthracite coal storage yard and the 126-F-1 ash disposal pit. Leachates may have
entered the soil at these sites and along the coal conveyor system. There may be other
solid waste disposal sites on the property not previously identified.

2.1.5 Interactions with Other Operable Units

The 100-FR-3 operable unit underlies two source operable units as shown in
Figure 1-2: 100-FR-1 and 100-FR-2. The major sources of contamination that are expected
to affect the 100-FR-3 operable unit are liquid waste disposal sites in the 100-FR-1 and •
100-FR-2 operable units and cooling water release sites located in the 100-FR-I operable
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• unit. The RI/FS activities for the 100-FR-1 operable unit and 100-FR-3 operable unit are
expected to proceed concurrently. Where possible, activities will be coordinated to increase
efficiency and cost-effectiveness. RI/FS activities for the 100-FR-2 operable unit will be
initiated at a later date according to the Hanford Federal Facility Agreement and Consent
Order, and will utilize information from previous RI/FS activities.

Because work on the 100-FR-1 operable unit is expected to coincide with work on the
100-FR-3 operable unit, this work plan relies on the 100-FR-1 work plan for detailed data
related to the sources in that operable unit The sources in the 100-FR-2 operable unit
consists primarily of solid waste sites and are generally not expected to have a major short-
term effect on groundwater because of lower contaminant mobility (as opposed to liquid
waste disposal sites). Potential long-term effects of the solid waste disposal sites will be
included in the groundwater risk assessment performed as part of the RI/FS. The sources

in the 100-FR-1 and 100-FR-2 operable units are discussed briefly in this work plan, but
detailed investigations and descriptions will be included in the separate work plans for
those operable units.

RI/FS investigations to be performed at other Hanford operable units will also be
^ integrated with the work at 100-FR-3 operable unit. Other 100 Area operable units for
td^ which work plans are currently being prepared include 100-HR-1,100-HR-3,100-BC-1,

100-BC-5, 100-DR-1, 100-KR-1, 100-KR-4, 100-NR-1, and 100-NR-2. Information from 200 and
300 Area RT/FS investigations may also be relevant to the 100-FR-3 operable unit.
Information gathered at one operable unit will be evaluated for relevance by investigators
at other operable units and used where appropriate.

2.1.6 RCRA Site Interactions

According to Appendix B of the Action Plan (Ecology et al. 1990a), RCRA treatment,

storage, or disposal (TSD) facilities are not located at the 100-F Area. Also, according to
Appendix C of the Action Plan, none of the listed past-practice waste disposal units at the
100-F Area have been assigned corrective action authority under RCRA; they have all been
designated CERCLA past-practice units.

aV,
2.2 PHYSICAL SETTING

2.2.1 Topography

The 100-F Area lies on an essentially flat, semiarid bench, south of the Columbia
River. The site is located near the center of the Pasco Basin, a topographic and structural
basin that includes the entire Hanford Site. A topographic map of the 100-F Area and
vicinity is shown in Figure 2•3.

The entire 100-F Area, including the 100-FR-1 Operable Unit, is at an elevation of
approximately 400 ft (122 m) above mean sea level (amsl). The river bank, which forms the
northeast boundary of the 100-F Area, drops steeply to the northeast approximately 9 m(30
ft). There is essentially no slope across the 100-F Area, as shown in Figure 2-3. Three
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0
shallow depressions are observed in the 100-F Area on the topographic map, one in the
southwest corner, one in the east center (corresponding to the ash disposal area), and one
in the northwest corner. The Lewis Canal forms north-south trending extensions to the
depression in the northwest corner of the 100-F Area.

2.2.2 Geology

2.2.2.1 Regional Geology. The geology of the Hanford Site has been studied extensively in
recent years, primarily under the Basalt Waste Isolation Program and other facility siting
studies. A summary of this existing work pertinent to the 100 Area, from Liikala et al.
(1988), Lindsey and Gaylord (1990), and Lindsey (1991), is presented in the following text.

2.2.2.1.1 Geology of the Hanford Site. The Hanford Site lies in the Columbia
Plateau, which is a broad plain situated between the Cascade Mountains to the west and
the Rocky Mountains to the east and constructed from the Miocene Columbia River Basalt
Group. In the central and western parts, the basalt is underlain predominantly by Tertiary

IN continental sedimentary rocks and overlain by the late Tertiary and Quaternary fluvial and
glaciofluvial deposits. A generalized geologic cross-section of the Hanford Site is shown in

l.,t* Figure 2-4. The principal geologic units beneath the Hanford Site are, in ascending order:
the Columbia River Basalt Group with interbeds of the Ellensburg Formation, the Ringold
Formation, the Plio-Pleistocene unit, and the Hanford formation. Locally, Pleistocene/
Holocene alluvium, colluvium, and eolian deposits veneer the surface. A summary of the
major stratigraphic units present in the Pasco Basin is shown in Figure 2-5.»..

ri 2.2.2.1.2 Columbia River Basalt Group. The tholeiitic flood basalts of the Columbia
River Basalt Group form the bedrock of the Pasco Basin. This thick sequence of basalt was

= formed between 17 and 6 million years ago when large flows of lava erupted from fissures
in the southeastern portion of the Columbia Plateau. The Columbia River Basalt Group is

4 subdivided into five formations, from oldest to youngest: Imnaha Basalt, Picture Gorge

^
Basalt, Grande Ronde Basalt, Wanapum Basalt and Saddle Mountains Basalt (Ledgerwood
et al. 1978; Swanson et al. 1979) and consists of more than 170,500 km3 (41,000 mi) of basalt

=34 covering more than 163,500 km2 (40,000 mi2) (Tolan et al. 1987). Beneath the Pasco Basin,
this basalt sequence may be as much as 3,000 m(10,000 ft) thick (DOE-RL 1982). Flows of
the Columbia River Basalt Group are interbedded with and overlain by Miocene-Pliocene
epiclastic and volcaniclastic sediments of the Ellensburg Formation (Swanson et al. 1979).

2.2.2.1.3 Ringold Formation. Following cessation of the Columbia River Basalt
vulcanism, sediments of the Ringold Formation accumulated in the Pasco Basin. These
sediments were deposited between 85 and 3.7 million years ago in a fluviaVflood plain
environment (Myers et al. 1979) to reach a thickness of more than 400 m (1,300 ft). The
Ringold overlies the Columbia River Basalt throughout most of the Hanford Site.

Within the Pasco Basin, the Ringold Formation has been classified into three
stratigraphic section types (Tallman et aL 1981). The descriptions of these section types are
summarized on Figure 2-6. Section Type I, located throughout the central Pasco Basin, is
subdivided into four textural units: (1) sand and gravel of the basal Ringold unit; (2) clay,
silt, and fine sand with minor gravel lenses of the lower Ringold unit; (3) occasionally •
cemented sand and gravel of the middle Ringold unit; and (4) silt and fine sand of the
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• upper Ringold unit (Tallman et al. 1981). Section Type II consists of predominantly silt,
sand, and clay with minor gravel lenses, and is found north and east of Gable Mountain.
Section Type III is composed of talus, slope wash, and sidestream deposits that are along
the flanks of anticlinal ridges and interfinger with the central basin deposits.

More recently, Lindsey and Gaylord (1990) and Lindsey (1991) have developed an
alternative stratigraphic classification system that recognizes five separate sand and gravel
fluvial facies in the Ringold, which are designated (from oldest to youngest) FSA, FSB, FSC,
FSD1, and FSE. These sequences are typically separated by finer-grained overbank and
lacustrine facies. Figure 2-7 shows a cross-section along the north end of the 100 Areas that
demonstrates the relative positions of these facies. In the northeast portion of the Wahluke
syncline the sand and gravel units pinch out and the Ringold Formation is dominated by
these overbank and lacustrine deposits. In particular, the lowermost sands and gravels of
the FSA sequence are absent in the Wahluke syncline in the vicinity of the 100-D/DR, 100-
H, and 100-F Areas, where a lower mud sequence overlies the basalt. The FSC sequence
pinches out on the north limb of the Wahluke syncline and is absent north of 100-N and
100-F Areas. FSDI and FSE sequences both pinch out before reaching the 100-F and 100-H
Areas, where the lateral equivalent units of the FSE sequence consist primarily of overbank
deposits with minor intercalated fluvial sand (Lindsey 1991).

a^

2.2.2.1.4 P1io-Pleistocene Unit. The Plio-Pleistocene unit overlies the Ringold
Formation in the western part of the Hanford Site near the 200-West Area. This eolian silt
and fine sand unit was deposited as reworked Ringold sediments. Relatively high caliche
contents are found in much of this unit.

2.2.2.15 Hanford Formation. The Hanford formation (an informal geologic unit) lies
unconformably on the eroded surface of the Ringold Formation, the Plio-Pleistocene unit,
and locally, the basalt bedrock. The Hanford formation consists of cataclysmic flood
sediments that were deposited when ice dams in western Montana and northern Idaho

^ were breached, and massive volumes of water spilled abruptly across eastern and central
Washington. The floods scoured the land surface, locally eroding the Ringold Formation,
upper basalt flows, and interbeds. Thick sequences of sediments were deposited by several

rt episodes of Pleistocene flooding, with the last major flood sequence dated about 12,000
years ago (Fecht et al. 1985).

Cataclysmic flood deposits have locally been divided into two main facies, termed the
"Pasco Gravels" facies and the'Touchet Beds" facies. The Pasco Gravels facies are
composed of poorly sorted gravels and coarse sand indicative of a high-energy depositional
environment. The Touchet Beds facies consist of rhythmically bedded sequences of graded
silt, sand, and minor gravel units (Myers et al. 1979). These sediments are limited to areas
where slack-water conditions existed.

2.2.2.1.6 Surflcial Deposits. Hajek (1966) indicates that three soil types are found in
association in the 100-F Area - Burbank loamy sand, Ephrata sandy loam, and Ephrata
stony loam. These soils are classified as Typic Torripsammet, Andic Mollic Camborthid,
and Mollandeptic Camborthid, respectively, and are all typically silty to sandy and gravelly
and underlain by gravelly material of the Hanford formation. The Burbank loamy sand
consists of alluvial materials with possible mantle of eolian sand. The Ephrata sandy loam
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and stony loam are specifically associated with glacial outwash_debris, and the stony loam •
includes boulders up to several feet across in some areas.

22.2.1.7 Geologic Structure. The major structural feature of the region, shown in
Figure 2-8, is a subparallel series of west-to-northwest trending folds known as the Yakima
Fold Belt. Umtanum Ridge and Cold Creek Valley west of the Site are examples of
structurally controlled anticlinal ridges and synclinal valleys. Gable Butte and Gable
Mountain on the Hanford Site represent the eastward extension of the Umtanum Ridge
structure (Fecht 1978). Regional geologic information indicates that the 100-F Area lies in
Wahluke syncline, a down-warped valley between the Gable Mountain and the Saddle
Mountain anticlines. As shown in Figure 2-9, the basalt surface beneath the 100-F Area
dips generally to the southwest towards the synclinal axis (Myers et aL 1979).

2.2.2.2 Site Geology. The current understanding of the geology underlying the 100-F Area
is based on an integration of regional data, Hanford Site-wide data, and wells drilled in
and adjacent to the 100-F Area. A number of wells have been installed in and near the
100-F Area. The locations of these wells are shown in Figure 2-10, and the completion
details are provided in Table 2-2. Well logs for some of these wells are presented on
Figures 2-11 through 2-21. Lithologic information was not available for the remaining
wells. Most of the wells are located either along the river, in the center of the 100-F Area,

L^ or near the southwest comer of the 100-F Area. Subsurface information is lacking in the
southeast and northwest sections of the 100-F Area.

Cross-sections showing the distribution of fluvial sequences within the Hanford
formation and the upper portion of the Ringold Formation have been prepared using the

^"°• geologic unit nomenclature used in Delaney et al. (1991) and Lindsey (1991). The locations
of cross-sections A-A' and B-B' are shown on Figure 2-10. Cross-section A-A', presented in
Figure 2-22, parallels the flow direction of the Hanford formation flood channels in the

• 100-F Area and is also roughly parallel to the present channel of the Columbia River (see
Figure 2-10). This cross-section shows FSC rising to be exposed at land surface in the
vicinity of Well 199-F5-1. As FSC rises, the Hanford formation thins. FSC is the only sand
and gravel fluvial sequence of the lower Ringold formation currently identified beneath the
100-F Area. Cross-sections B-B', presented in Figure 2-23, shows a southwest-northeast view

: et of a Hanford formation flood channel cut into the underlying Ringold Formation. Note
the increasing thickness of the FSC unit closer to the river.

This description of shallow stratigraphy at the 100-F Area is preliminary, and will be
refined with each new borehole or monitoring well installation at the 100-F Area. Better
stratigraphic detail will emerge as well logs are recorded northwest and southeast of the
location of cross-sections B-B'. The deepest well in the 100-F Area (199-F5-6) extends to a
depth of 190 feet and does not appear to reach either the FSB facies, or the top of the
basalt. The top-of-basalt contours shown in Figure 2,9 indicate that the depth to basalt
beneath the 100-F Area is approximately 400 feet.

2.23 Hydrogeology

2.2.3.1 Hydrogeology of the Hanford Site. The Hanford Site lies near the center of the
Pasco Basin, a sub-basin of the Columbia Basin. Groundwater at the Hanford Site occurs •
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under both confined and unconfined conditions. The unconfined aquifer is contained

primarily within sedimentary deposits of the Ringold Formation. The depth to

groundwater beneath most of the Hanford Site is generally 61 to 91 m(2A0 to 300 ft);

however, north and east of Gable Butte in the 100 Area, the water table is shallower and

lies within the Hanford formation at depths of less than 61 m(200 ft) (Liikala et al. 1988).

The base of the unconfined aquifer is defined either by the clay zones of the lower Ringold

Formation or by the top of Columbia River Basalts where the lower Ringold Formation is

absent.

A regional water table contour map of the unconfined aquifer is presented in

Figure 2-24. Groundwater generally moves eastward across the Hanford Site and north to

northeast beneath the 100 Area toward the Columbia River, which receives groundwater

discharge from the unconfined aquifer along much of its length. The general eastward

flow is interrupted by groundwater mounds that occur beneath the 200 Area as a result of

artificial recharge from onsite disposal of process water. The unconfined aquifer is

naturally recharged by precipitation, runoff from higher elevations, and influent reaches of

U)
the Yakima and Columbia Rivers. Most of the shallow groundwater originates from

natural recharge flows be neath the Hanford Site from the higher elevations in Cold Creek

g;n and Dry Creek valleys, immediately west of the site.

The confined aquifers of the regional groundwater flow system are contained in the

rubbly interflow zones within the basalts and in sedimentary units interbedded within the

Columbia River Basalt Group. Intermediate or local confined systems may also occur in the

Ringold Formation, where clay units act as aquitards. The Hanford Site lies within the

regional discharge zone of the Pasco and Columbia basins. Therefore, in a general regional

sense, vertical groundwater movement is upward in response to increasing hydraulic head

with depth.

;.g Groundwater levels in the unconfined aquifer near the Columbia River are complex

and appear to be affected by fluctuations in river stage. A study conducted at the 100-H

Area indicates that groundwater levels were most affected in those wells nearest to the

river (Liikala et al. 1988). The hydrographs presented in Figure 2-25 show that the

influence of the river can be observed inland up to 914 m(3,000 ft) from the Columbia

River's edge.

In another study conducted by Gilmore et al. (1990), the time lag between the

changes in the Columbia River stages and the corresponding effects observed in

groundwater wells located within 146 m(480 ft) of the Columbia River was found to range

from less than 1 hour to approximately 15 hours. The difference in time lags was

attributed to the hydraulic properties of the intervening geologic media.

2.2.3.2 Hydrogeology of the 100-F Area. Lithologic information from the existing wells in

the 100-F Area indicate that the unconfined aquifer occurs within the Hanford formation

and the FSC facies of the Ringold Formation. The thickness of the unconfined aquifer

ranges from approximately 4.5 m(15 ft) in the southwest comer of the 100-F Area up to

15 m(50 ft) in sections along the Columbia River. Although aquifer tests have not been

^ performed near the 100-F Area, hydraulic conductivities for the Hanford formation near the

100-H Area have been estimated to range from 98 to 395 m/day (290 to 1,300 ft/day).
Hydraulic conductivities for the FSC unit are likely to be less than the Hanford formation.
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The unconfined aquifer beneath the 100-F Area is underlain by a thick sequence of
relatively impermeable overbank deposits consisting of clays, clayey sands, and silts. The
deepest lithologic logs, from wells 199-F7-1 and 199-F5-6, indicate that the overbank
deposits exceed 37 m(120 ft) in thickness. Hydraulic conductivity information for the
overbank deposits beneath the 100-F Area is not available, although it has been estimated
to range from 0.03 to 3 rr4/day (0.1 to 10 ft/day) in other areas (DOE 1988a). The vertical
hydraulic conductivity for this layer is likely to be much lower, on the order of 10'9 m/day
(10$ ft/day) (Liikala et a1.1988).

Confined aquifers beneath the overbank deposits have not been reached by any of
the existing wells in the 100-F Area. If the permeable sediments of the FSB unit extend
beneath the 100-F Area, as suggested from the discussion in Lindsey (1991), then this unit
would be the uppermost confined aquifer. Rubble zones and sedimentary interbeds in the
underlying basalt sequence would provide deeper confined aquifers.

Contours of the water table in the 100 Area during 1988 are shown in Figure
2-24. From this figure, it is apparent that groundwater flow beneath the 100-F Area is
generally from west to east. In the past, groundwater flow directions were likely affected

^ by artificial recharge from cribs, trenches, leaking pipes and basins, and other effluent
b n facilities.

6°'
2.2.4 Surface Water Hydrology

2.2.4.1 Drainage Patterns and Surface Water Features. No well defined drainage channels
exist within the 100-F Area as a result of the relatively flat topography. As described in
Section 2.2.2.2, the surficial deposits of the area are highly permeable and consist primarily
of coarse sands, pebbles, cobbles, and boulders. Direct precipitation over the unit is
essentially lost through evaporation and infiltration (ERDA 1975). Typically, there are only
two occurrences per year with precipitation of 1.3 cm (0.5 in) or more during a 24-h period
(Stone et at. 1983), which may result in some local puddling. No runoff from the operable
unit, however, is expected during these events.

Normal precipitation, 15.9 cnVyr (6.25 irt/yr) (Stone et al. 1983), in combination with
high evaporation and soil infiltration capacities, is insufficient to generate significant surface
runoff. Any surface runoff would flow to the northeast toward the Columbia River.

The Columbia River, a major river that originates in the mountains of eastern British
Columbia, Canada, flows through the northern edge of the Hanford Site and forms the
northeastern boundary of the 100-FR-1 operable unit.

2.2.4.2 Seeps and Springs. Small groundwater seeps have been observed near low-stage
river level along the stretch of the river adjacent to the study area (McCormack and
Carlile 1984). The locations of these seeps are shown in Figure 2-26. This seepage is
primarily bank storage draining back into the channel and is controlled by changes in river
stage. During periods of high river stage, the flow of groundwater may be temporarily
reversed. The volume of the seep discharges has not been quantified; however, estimates
of seepage from a stretch of the river within the Hanford Site were as low as 0.08 m3/s •
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• (3 ft3/s) as compared to the 2,832 m3/s (100,000 ft3/s) flow rate of the Columbia River (Cline

et al. 1985). No other naturally occurring surface water feature exists on the 100-F Area.

2.2.4.3 Streamflow Characteristics. The Columbia River is the largest river in the Pacific

Northwest and the fifth largest river (by volume) in North America. Its flow is regulated

by 11 dams within the United States: 7 upstream and 4 downstream of the Hanford Site.

A schematic of the hydraulic regime of the Columbia River within the United States is

provided in Figure 2•27. Priest Rapids Dam, located approximately at river kilometer

640 (mile 397), is the nearest impoundment upstream of the Hanford Site. McNary Dam is

the nearest dam downstream, at river kilometer 471 (mile 292).

The Hanford reach extends from Priest Rapids Dam to the head of Lake Wallula,

created by McNary Dam, approximately at river kilometer 566 (mile 351). This is the only

stretch of the Columbia River within the United States that is not impounded by a dam.

There are river gauges at both Priest Rapids Dam and at the 100-N Area. Typical daily

flows during the summer, fall, and winter range from 1,020 to 7,080 m3/s (36,000 to

250,000 ft3/s). Flows up to 12,744 m3/s (450,000 ft3/s) are frequently recorded during periods
of peak spring runoff (Miles et al. 1990). The wetted width of the river through the
Hanford Site varies from approximately 300 to 1,000 m (985 to 3,300 ft) ()aquish and Bryce

V. 1990). There are numerous bends and several islands in the river along this reach. Typical

maximum river depths in the vicinity of the 100-F Area range from 3 to 12 m (10 to 40 ft) at

normal flow rates. River elevation may fluctuate daily up to 1.5 m (5 ft) as a result of

hourly variations in water releases from Priest Rapids Dam (ERDA 1975).

2.2.4.4 Flooding Potential. Maximum Columbia River floods of historical record occurred

in June 1894 and June 1948. Maximum flows during these floods were approximately
20,957 and 19,540 m3/s (740,000 and 690,000 ft3/s), respectively (Miles et al. 1990).
Construction of several flood control, water storage, and electric power generation dams

upstream of the Hanford Site since the 1948 flood has significantly reduced the likelihood

e of floods of this magnitude recurring (DOE 1987a).

The dam-regulated probable maximum flood, a theoretical maximum flood resulting

c+p from the most severe combination of meteorologic and hydrologic conditions reasonably

possible in the region, was calculated to produce a peak flow of approximately 39,648 m3/s

t'd"' (1.4 million ft3/s). A flood of this magnitude would be expected to inundate much of the

100-FR-1 operable unit (DOE-RL 1982; DOE 1987a; Cushing 1988). The floodplain

associated with the probable maximum flood is illustrated in Figure 2-28. The 100- and

500-yr floods, which would be of lower flow magnitude than the probable maximum flood,

are not expected to significantly affect the area.

2.2.5 Meteorology

Climatological data are available from the Hanford Meteorological Station (HMS),

located between the 200 East and 200 West Areas in the central portion of the Hanford Site.

Data have been collected at the HMS since 1945, and precipitation and temperature data

from nearby locations are also available from 1912 through 1943. Data from the HMS are

assumed to be representative of the general climatic conditions for the entire site. The

summaries presented in the following sections were extracted from DOE (1987a). Data
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from the Vemita Bridge climatological station were not incorporated into this work plan. •
These data may be reviewed at the beginning of the RI.

2.2.5.1 Precipitation. The Hanford Site is located within a rain shadow formed by the
Cascade Mountains to the west The average annual precipitation at the site is 15.9 cm
(6.25 in). Most of the precipitation takes place during the winter, with nearly half of the
annual amount occurring from November through February. Average winter monthly
snowfall ranges from 0.8 cm (0.3 in) in March to 13.5 cm (53 in) in January. The record
snowfall of 62 cm (24 in) occurred in February 1916, but the second highest snowfall is less
than half this amount.

Days with precipitation greater than 13 cm (0.5 in) occur with a frequency of less
than 1 percent during the year. Rainfall intensities of 1.3 cnVh (0.5 in/h) persisting for 1 h
are expected once every 10 yr. Rainfall intensities of 2.5 cm/h (1 inJh) are expected only
once every 500 yr.

The average annual relative humidity is 54 percent. Humidity is higher in winter
than in summer, averaging about 75 percent and 35 percent, respectively.

^ 2.2.5.2 Temperature. Average monthly temperatures at the Hanford Site range from
-1.5 °C (29 °F) in January to 24.7 °C (76 °F) in July. The lowest recorded monthly average
winter temperature was -11.1 °C (12.1 °F) in January 1950, and the highest recorded
monthly average winter temperature was 6.9 °C (44.5 °F) in February 1958. The highest
recorded monthly average summer temperature was 27.7 °C (81.8 °F), which occurred
during July 1960. The coolest summer month on record was reported in June 1953 at
172 °C (63.0 °F).

2.2.5.3 Wind. In general, prevailing wind directions are from the northwest throughout
the year. Secondary maxima are indicated for southwesterly winds. Winds from the
northwest quadrant occur most often during the winter and summer. During the spring
and fall, the frequency of southwesterly winds increases. Winds blowing from other
directions display minimal seasonal variation. Wind roses for various locations on the
Hanford Site are displayed in Figure 2-29. The 100-F Area lies approximately equidistant
from Hanford Telemetry Network Stations 5 and 13 shown on Figure 2-29.

Monthly average wind speeds are generally lowest during the winter, averaging 10 to
11 knt/h (6.2 to 6.8 mVh). Monthly average wind speeds peak in the summer, averaging
14 to 16 km/h (8.7 to 9.9 miVh). Wind speeds well above average are usually associated with
southwesterly winds. In the summer, high-speed winds from the southwest are
responsible for most of the dust storms in the region.

High-speed winds are also associated with afternoon winds and thunderstorms. The
summertime drainage winds are generally northwesterly and frequently reach 50 km/h
(31 mi/h ). An average of ten thunderstorms occur each year, usually during the summer,
and the winds associated with them do not display a directional preference.

2.2.5.4 Evapotranspiration. Mean annual evapotranspiration for the Tri-Cities area
immediately southeast of the Hanford Site has been estimated to be about 74 cm (29 in).
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40 The actual annual evapotranspiration rate under current conditions in the northern portion

of the Hanford Site is estimated to be about 15.5 cm (6.1 in) (Bauer and Vaccaro 1990).

2.2.6 Environmental Resources

The flora, fauna, critical habitats, land-use characteristics, water-use characteristics,

and sensitive environments for the area in and around the 100-F Area are summarized in
the following sections.

2.2.6.1 Flora. A significant amount of the native flora in the 100-F Area has been disturbed

as a result of construction, reactor operations, and decommissioning activities. The natural

vegetation consists mostly of a sparse covering of desert shrubs and drought-resistant

grasses. The predominant vegetation type is the sagebrusWcheatgras;/bluegrass

community. Bitterbrush and rabbitbrush are also common shrubs (DOE 1987a; Jaquish and

Bryce 1990). Asparagas occurs locally in the 100 Area. A narrow riparian zone, consisting

of grasses and herbs interspersed with a few scattered deciduous shrubs and trees, exists

along the banks of the Columbia River.
co,

Table 2-3 includes state-designated endangered and threatened flora that potentially

l° exist at the Hanford Site. State designations are as strict as or stricter than federal
designations. The endangered persistentsepal yellowcress, generally found in moist to

marshy places, is known to inhabit the wetted shoreline of the Hanford reach of the
Columbia River. Therefore, this endangered species could occur along the river shoreline
of the 100-F Area.

Several threatened plant species are located within or near the Hanford Site.
Eatonella is known to occur along the Columbia River in nearby Grant County and could,

therefore, occur along the Columbia River in or near the 100-F Area. The Columbia River

milk-vetch is locally endemic to the area in the immediate vicinity of Priest Rapids Dam. It

is unlikely that this species would be encountered near the 100-F Area. Hoover's desert

parsley is known to exist in Benton County, but appears to inhabit only rocky hillsides and

is thus unlikely to occur at the 100-F Area.
,^..

2.2.6.2 Fauna. Predominant fauna of the sagebrush/grass community that potentially

reside in or near the 100-F Area are the cottontail rabbit, jackrabbit, Great Basin pocket

mouse, homed lark, and the western meadowlark. Mule deer, coyotes, and various species

of raptors forage in this habitat type, and grasshoppers are the most conspicuous insects in

the community (DOE 1987a).

Dominant riparian fauna along the Columbia River include muskrat, porcupine,

racoon, quail, pheasant, and waterfowl (ducks and geese) (DOE 1987a). The long-billed

curlew is also known to nest within the cheatgrass habitat in the 100-F Area (Allen 1980). A

spit on the south side of the island at the tip of the peninsula between the 100-D/DR and

100-H Areas (about 10 km [6 mi] upstream from the 100-F Area) serves as the primary

loafing and staging area for curlews from the Hanford Site and the Wahluke Slope

(Allen 1980). Peak waterfowl use occurs from late December through mid-January.

A resident flock of Great Basin Canada geese nests on islands in the Columbia River near
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the 100-D/DR Area about 11 km (7 mi) upstream from the 100-F Area (Fitzner and Rickard 49
1983). This goose population forages heavily on riparian vegetation in the area (Eberhardt
1987). Goose nests established on islands near the 100-D/DR Area have been counted each
year since 1957 during the nesting season. The results have varied from year to year with
a general upward trend occurring in recent years as shown in Figure 2-30. The shift may
be attributed to an increase in coyote populations on islands upstream of the 100-D/DR
Area (Faquish and Bryce 1990).

Trees near the 100-F Area provide nesting sites for hawks and owls (e.g., Swainson's
hawk and great homed owl). These trees may also provide daytime perches and night
time roosts for an increasing population of wintering bald eagles, as well as springtime
nesting sites for great blue herons (Rickard and Watson 1985).

The Columbia River provides habitat for a wide variety of fish. Game species are
chinook salmon, steelhead, coho salmon, sockeye salmon, smallmouth bass, largemouth
bass, sturgeon, walleye, yellow perch, whitefish, and channel catfish. The Hanford reach
sustains a fall spawning population of chinook salmon. Increases in this population over
the years are responsible for attracting numerous bald eagles to the area in the fall and

C) winter to feed on the spawned-out salmon carcasses (DOE 1987a).

°r Table 2-3 also includes state endangered and threatened fauna that potentially occur
at the Hanford Site. Endangered animal species most likely to occasionally occur on and
along the Columbia River near the 100-F Area are the American white pelican and the
Aleutian Canada goose. During 1989, the population of white pelicans along the Hanford
reach of the Columbia River increased from a transient population of only 7 to 12 birds, to
a population of more than 50 birds.

Of the threatened species that could be found at the Hanford Site, only the bald
eagle is known to frequent the environment near the 100-F Area. Bald eagles visit each fall
and winter to feed on spawning salmon in the river and they use select groves of trees
along the river as roosting sites during this time (Fitzner et al. 1981).

2.2.6.3 Critical Habitats. Bald eagle roost trees and foraging areas are regarded as critical
habitats for this species; therefore, such sites must be protected (DOW 1990). Because of
the transient nature of the other endangered and threatened animal species' use of the
100-F Area environment, no other critical animal habitats are currently known to exist at
the 100-F Area.

If the endangered persistentsepal yellowcress or the threatened eatonella are found
to exist within or near the operable unit, the area of their occurrence would constitute a
critical habitat for such plants. No specific information as to the occurrence of these species
within the project boundaries is currently available.

2.2.6.4 Land Use. Access to the entire Hanford Site is administratively controlled and is
expected to remain this way for the foreseeable future to ensure public health and safety
and for reasons of national security (DOE 1987a). The Hanford Site land use is maintained
through the Hanford Site development planning process. Land use on federal property is
subject to federal approval and control. Compatibility with adjacent, non-federal, land use
activities is maintained through coordination with local land use authorities. •
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0
Land use in the area surrounding the Hanford Site consists primarily of irrigated and

dry-land farming, livestock grazing, and urban and industrial development. Principal
agricultural crops include hay, wheat, potatoes, corn, apples, soft fruit, hops, grapes, and
vegetables. Most industrial activities in the area are associated with either agriculture or

energy production (DOE 1987a).

Immediately north and across the river from the 100 Area are the 130-kmz
(32,100 acre) Saddle Mountain National Wildlife Refuge and the 225-km2 (55,600 acre) State

of Washington Department of Wildlife Reserve. These lands provide a buffer zone around

the reactor complexes and are owned by DOE (DOE 1987a).

2.2.65 Water Use.

2.2.65.1 Surface Water. The Hanford reach of the Columbia River, in the immediate

vicinity of the 100-F Area, is used for boating, fishing, and hunting (EPA 1988c). The

nearest surface water intake is the 181-D pumphouse in the 100-DR-1 operable unit, which

is located about 14 km (9 mi) upstream from the 100-F Area. This pumphouse supplies

- water to the 200 Area and serves as a backup to the 181-B pumphouse. The nearest

downstream water intake is the Ringold Fish Hatchery, which is located approximately 16

km (10 mi) downstream from the 100-F Area. The Richland pumphouse, which is the first

t point of river water withdrawal for public use Qaquish and Bryce 1990), is located 20 km

(12.5 mi) downstream for the 100-F Area.

2.2.6.5.2 Groundwater. Groundwater within 4.8 km (3 mi) of the 100-F Area is

withdrawn only for chemical characterization. The nearest known groundwater well is

located about 22 km (14 mi) upstream at the Vernita Bridge rest area. Because of the
surrounding land use discussed previously, the nearest that a private well could be located

to the 100-F Area would be approximately 8 km (5 mi) to the east, across the Columbia

River.

2.2.6.6 Sensitive Environments. The Columbia River's importance as a recreational

resource and a regional source of drinking and irrigation water, as well as being a

productive habitat for waterfowl, economically important fish species, and transitory

endangered and threatened wildlife, could merit special concern for this environment

during the implementation of the remedial activities at the 100-F Area. Because of the

presence of critical bald eagle habitats (Section 2.2.6.3), the 100-F Area and vicinity could be

regarded as a sensitive environment, as defined in 40 CFR Part 300, Appendix A.

The Columbia River is regarded as an important environment with respect to the

100-F Area. The Hanford reach is the only significant stretch of the Columbia River within

the United States that is not impounded by a dam (Jaquish and Bryce 1990). The Hanford

reach has also been designated a Class A (excellent) surface water by the Washington
Administrative Code (WAC). This designation requires that water quality be maintained

for the following uses (WAC 173-201):

• Domestic, industrial, and agricultural water supply
• Stock watering

` • Fish and shellfish migration, rearing, spawning, and harvesting
• Wildlife habitat
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•
Recreation (including primary contact recreation)
Commerce and navigation.

va?

.C^

2.2.7 Human Resources

2.2.7.1 Demography. No humans reside on the Hanford Site. Because of the surrounding
land use, the nearest a residential unit could be located to the 100-F Area would be
appro)dmately 8 km (5 mi). The working population for the entire 100 Area is
appro)dmately 760 (EPA 1988c). Currently, there are no workers permanently stationed in
the 100-F Area.

2.2.7.2 Archaeological Resources. Archaeological sites are found in various locations on

the Hanford Site, and many of these are found along the Hanford Reach of the Columbia
River (Rice 1980; Chatters 1989). The focus of historic activity at what is now the Hanford
Site was in the vicinity of the Hanford and White Bluffs townsites and at old ferry
crossings. Several archaeological sites occur within a few miles of the 100-F Area (both
upstream and downstream), including the White Bluffs townsite across the river,
Archaeological sites have not yet been found in the 100-F Area.

2.2.7.3 Historical Resources. No sites within the 100-F Area are currently being considered

for nomination to the National Register of Historic Places. However, significant Hanford
Site facilities may be considered for inclusion in programs such as the Historic American
Building or the Historic American Engineering Record.

?'^+.

2.2.7.4 Community Involvement. The involvement of the potentially affected community
with respect to the RI/FS for the 100-FR-1 operable unit is described in the Community
Relations Plan (CRP) (Ecology et al. 1990b) that has been developed for the Hanford Site
Environmental Restoration Program. The CRP includes a discussion and analysis of key
community concerns and perceptions regarding the project, along with a list of all
interested parties.

G-^

0
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Figure 2-11. Legend for Geologic and Well Construction Logs and Geologic Cross-Sections.

WP 2F-11



DOE/RL-91-53
Draft A

•

^

^..

t^

.

DEPTH

0 r-

10

20

30

40

w

50

60

WELL 199-F5-1

WELL LITHOLOGY COMMENTS
CONSTRUCTION

0 RINGOLD FM 0.00

SAND (406.3) FSC

SANDANDVERY 10
0.. O. •p• ^ b LITTLE GRAVEL

o•'••••••FP•o
. O. . d

.p. o :.:O.o
SAND AND VERY

pp' .OO.OP LITTLE GRAVELD
0

0• o^ 0
° 20,
p.0• 0• (?

' 'pOOtl p . ^ SAND. GRAVELAND
'p nO Q'O BASALT

0 . 6. Y .O.°o.

BLACKANDWHITE
SAND

GREY/BLACK SAND 30

9110148
GREY SAND

_ 8127/19

_ PERFORATED 40
35'E3'

- DRILLER HIT
N7_ WATERAT43'

' SUBMERSIBLE
PUMP

- ORIGINAL 50
- PERFORATIONS

NOTGNEN

RINGOLD FM

SANDANDMOSTLYCLAY 60 OVERBANK60(346.5)
(LIGHTCOLOR)_

- CLAY(LIGHTANDDARIQ DATEINSTALLED

6' DIA. CASING SILT
9148

AROCK(NODESCRIPTION)
NO DETAILS ON LD.66(340.5)
SURFACE SEAL

LOGGED BY DRILLER TOP OF CASING
EL.40S.56'

DEPTH TO WATER
33' AFTER ORIGINAL
PERFORATIONS

See Figure 2-11 for Legend.

903-1291 /26879/ 11-6-91

Figure 2-12. Geologic and Well Construction Log 199-F5-1.
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Figure 2-13. Geologic and Well Construction Log 199-F5-2.
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Figure 2-14. Geologic and Well Construction Log 199-F5-3.
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Figure2-15. Geologic and Well Construction Log 199-F5-4.
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Figure2-16. Geologic and Well Construction Log 199-F5-5.
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Figure 2-17. Geologic and Well Construction Log 199-F5-6.
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• Figure 2-18. Geologic and Well Construction Log 199-F7-1.
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Figure 2-19. Geologic and Well Construction Log 199-F8-1.
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Figure2-20. Geologic and Well Construction Log 199-F8-2.
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Figure 2-21. Geologic and Well Construction Log 699-77-36.

WP 2F-21



-D
N
T
N
N

0 0

No

A

199-

rthwest

F5-6

400- by:
Q

-
o:- :

350

w -
w
LL _

O

W
300-

w

199-F5-5

Hanford
formation Cobble Gravel

-------- --------

Sandy Gmvel, Sand,
Gravelty Sands

FSC
FSC

Overbank
Clay, Clayey Sand

.,- and Silt

LEGEND

Gravel

250 Sand

Clay

a sro f3oulder/Cobbles

Silt

See Figure 2-10 for location.

Well Casin g Showing
Perforated Interval

Z1989/1990 Water Elevafion

FSC

Overbank

--^-------L
Ringokl
Formation FSC

I Overbank

Note:Retrieved from the Westinghouse
Hanford. Groundwater Data Base
using the GeoScience Group
Paradox Database System, and
modified for purposes of this
document.

Drawing Not to Scale.

Figure 2-22. Geologic Cross-Section A-A' in the 100-F Area.

Southeast

A'

199-F5-2 199-F5-3 199-F5-1

903 1291 /26885/11-14-91

O
0

OC

D

lTt
W



'D
N
T
N
W

0
?

0

SOUTHWEST NORTHEAST

B B.

699-77-36 BURIAL PIT 199-F8-2

199-FB-1 199-F5-4 199-F5-2

199-F7-1
Cobble Gravel Columbia^a

Hanford

Hanford formatlon forma6on

-

Cobble Gravel

-
Sandy Gravel, Sand,

------ --------- GravellySands
J(a FS0

^ - - - - - - -

W
Cla Clade

S

Overbank
Overbank Ringold

^0
iltSand an

Formation

3 ayS
FSC

O nd iltandCement Plug 1977
Overbank

w

W

LEGEND

Gravel

Sand

Clay Note:Retrieved from the Westinghouse

pm Boukler/Cobbles
Hanford Groundwater Data Base
using the Geo9cience Group
Paradox Database System, and

Silt ^^ed for purposes of this
Well Casing Showing

Caliche Perforated Interval
Drawing Not to Scale.

Sandstone Z 1989/1990 Water Elevation See Figure 2-10 for Location.

Figure 2-23. Geologic Cross-Section B-B' for the 100-F Area.

903 1291/26886/11-18-91

0
0

OCR

Dco

U1
W



DOEJRL 91-53
Draft A

V".V `,liY 3 ^ -%^ .^ _ ^.h° • „ •`" ``• S ..

\. ^^^^ ` j . '^-•^~- :.
„T

OD-. s `• :r'.. - :^^I^l .,t?`^',.,;" . .i- _^ ¢;.•.
' . : . ^ -1. . •--^_ - _ ...,

^
.

) •./ ]' _ ' ^ ^ V^ • ^1^I.i. Q^ !'Y .
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Table 2-1. Summary Description of the Original Facilities Located in the 100-F Area.

(Sheet I of 11)

Current
Name j Years n Service/Status

^-]
:-^

100-FR-1 Operable Unit

103-F Fresh Metal Storage 1945-1965/Demolished Provided pallet storage of fuel Single-story reinforced concrete and

Building elements before use in reactor concrete block structure on a
concrete floor. 53 x 27 x 14.5 ft high.

South end of building had a 5-ft-high

reinforced concrete loading platform.

106-F Contaminated Equipment 1945-Unknown/Demolished Storage. Galvanized iron Quonset hut with a

Storage Building plywood floor. 50 x 19 x 12 ft high.

108-F Biology Laboratory 1945-1976/fnaclive Provided office space and Four-story reinforced concrete

laboratory space for Hanford structure, foundations, and floors. A

Laboratories Biology Lab. three-story annex was added in 1961

and adjoins older building. The

facility contains offices, laboratories,

and a heavily-shielded 6Co source

room.

108-F French Drain French Drain Unknown/[nactive Recived condensate from Unknown

laboratory hoods inside 108-F

108-FC Electrical and Glass Shop Unknown Provided housing for radiation Location unknown 21.5 ft wide 45 ft

monitoring personnel, shops, long single story metal building on

and 220 and 210 V electrical reinforced concrete slab.

system.

116-F-1 (Lewis Canal) Trench 1953-1965MacOve Received water from F reactor 3,000 ft long 40 ft wide 10 it deep.

building and 190-F pumphouse

and decontamination waste

from 189-F refrigeration

116-F-2 (107-F liquid waste Trench 1950-1965/Inaclive Received coolant effluent from 300 ft long 50 ft wide 15 ft deep.

disposal trench) 116-F-14 retention basin during

outages and deactivation.

116-F-3 (105-F storage basin Trench 1947-1951pnaclive Received effluent during fuel 100 ft long wooden frame containing

trench) failure outage and sludge from gravel backfilled with 8 It layer of

F reactor fuel storage basin. soil.
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Tab;e 2-1. Summary Description of the Original Facilities Located in the 100-F Area.
(sheet 2 of 11)

:+
O'

Current Designation
(Original Designation) Name Years in Seevice/Status Facility purpose Facilily Description

116-F-4 (105-F pluto crib) Crib 1950-1956(7)Anactive Received coolant effluent from 10 ft long 10 ft wide 10 ft deep. Filled
tubes with ruptured fuel to grade with soil.
elements

116-F-5 (ball washer crib) Crib iinknownAnactive Received liquid waste from 10 It long 10 it wide 10 It deep.
decontamination of boron steel

balls

116-F-6 (1608-F liquid waste Trench 1952-1965pnactive Received diverted water during 300 ft long 100 ft wide 10 ft deep.
disposal trench, 105-F cooling reactor shutdown for effluent
water trench) system maintenance

116-F-7 (117-F crib) French drain 1960-1965/dnactive Received drainage from exhaust 10 ft deep 4 ft diameter pit is filled
systemfilter seal pits with gravel and covered with soil.

116-F-8 (1904-F) Cooling Water Outfall 1945-1965/Demolished Discharged cooling water 27 It long 14 It wide open reinforced
Structure effluent to river. concrete structure located at

riverbank that directed water through
either the river discharge pipe or the
spillway.

116-F-9 Animal waste leaching 1963-1976/tnactive Received wash wastewater from 400 ft long with 100 ft long branch;
trench animal pens 10 It deep 15 ft wide.

116-F-10 (116-F-8, 105-F dummy French drain 1948d965/Inactive Received wastewater and acid 20 ft deep 3 ft diameter filled with 10
decontamination crib) from decontamination of ft of sand and giavel, vitreous tile

reactor hardware extends aboveground around the
perimeter of the pit.

116-F-11 (105-F cushion corridor French drain 1953-1965/Qnactive Received cushion corridor 3 ft deep 3 ft diameter.
french drain) decontamination waste

116-F-12 (148-F french drain) French drain 1944-1964/Inactive Received effluent pump, prime 6 It deep 3 ft diameter.
from lift station that discharged
back to effluent line

116-F-13 (1705-F Experimental French drain 1952-1976/Inactive Received effluent water. 3 ft deep 3 ft diameter.
garden french drain)
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Table 2-1. Summary Description of the Original Facilities Located in the 100-F Area.

(sheet 3 of 11)

N

^

Current Designation

(Original Designation) Name Years in Service/Status Facility Purpose Facility Description

116-F-14 (107-F) Effluent Water Retention 1945d965/Partially demolished Provided transient retention of 450 ft long 230 ft wide 24 it deep

Basin and filled F reactor cooling water effluent reinforced concrete basin divided into

before discharge to Columbia two halves with central flume. 10 Ci

River. 1945-1954, water fed to leached into concrete, backfilled with

each basin alternately. After 5 ft layer of soil.

1954, water was fed to both
basins simultaneously.

118-F-7 (100-F Miscellaneous Burial Ground 1945-1965/Inactive Used for temporary storage of 16 It long 8 ft wide 8 ft deep concrete

Hardware Storage Vault) miscellaneous reactor hardware. box with wooden cover

118-F-8 (105-F) Reactor Building 1945-1965FInacOve Provides housing for F reactor, Nonairtight reinforced concrete

fuel storage basin, reactor work structure in lower portions and

areas, instrumentation room, concrete block structure in upper

laboratory, ventilation supply portions.

room, and valve pit. •

126-F-2 (183-F Clearwells) Demolition and Inert 1970's-present/AcGve Held treated water for use in 751 ft long 135 ft wide, two

Landfill reactor cooling. The unit now reinforced concrete basins with 10 M

has been used for gal capacity.

nonhazardous and
nonradioactive waste from
demolitions.

128-F-2 (100-F Burning pit) Burning Pit . Unknown/Inaclive Used for disposal of 150 ft long 60 ft wide.

nonradioactive combustible
materials. Also contains
noncontaminated hardware.

132-F-2 (144-F) Inhalation Laboratories Unknown-19801Demolished Housed facilities for exposing Rectangular one-story, 3,250 ft2

. animals to particulate material. concrete block building. Contained

office, laboratories, and six indoor

and outdoor animal runs.

O
0

C7 ^
w

>

in
w



92 ! ;4 I r' J'95

Table 2-1. Summary Description of the Original Facilities Located in the 100-F Area.
(sheet 4 of 11)

4
a

CL

• Current Designation
(Original Designation) Name Years in Servire/Status Facility Purpose Facility Description

132-F-3 (115-F) Gas Recirculation Facility 1945-1965/Decommissioned, Housed gas recirculation One-story reinforced concrete
demolished 1984 blowers, drying towers, foundation and frame with exterior

condensers, coolers, and filters. walls of concrete block Roof
consisted of reinforced concrete with
tar and gravel surface. 168 x 98 x
33.5 ft high. Most of building was
constructed below ground (25.0 ft).
Underground reinforced concrete
tunnel 12 x 6.5 ft high connected
building to the F reactor.

132-F4(116-F) F Reactor Exhaust Stack 1945-1965/Demolished in 1983 Released exhaust ventilation air Reinforced concrete construction 16.5

and gas from F reactor it diameter at base and 220 ft high.
Base of stack buried approximately
17.5 ft below surface. A 6-inch drain

pipe was installed in the bottom of
each stack An underground tunnel
connected the stack at 117-F.

132-F-5 (117-F) Exhaust Air Filter - 1965/Decommissioned, Filter ventilation air from Reinforced concrete building set most
Building demolished in 1983 confinement zone in F Reactor. below ground level. 59 x 39 x 35 it

high. Connected by two tunnels in F
Reactor and the 116-F stack

132-F-6 (1608-F) Wastewater Pump House- 1945d965/Demolished Removed water from reactor 38 it by 35 ft concrete structure with
Lift Station drains and provided facilities subsurface concrete floor, foundation,

for pumping the water to and roof. Contained automatic
reactor effluent lines for final pumping equipment to remove sump
disposal through the effluent drainage.
system.
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Table 2-1. Summary Description of the Original Facilities Located in the 100-F Area.

(sheet 5 of 11)

']y

^

Current Designation
(Original Designation) Name Years in Service/Status Facility Furpose Facility Description

141 Animal Farm Various starting dates from Integrated facility for 14 a 1,520 ft2 two-story metal bam
1949-1980/Demolished radiobiological experiments for storage of feed.

with large animals. It had a 141-C, a 4,900 ft2 single-story metal
separate sewage system for building with concrete floors used for
handling radioactive wastes. long-term feeding and housing of

large animals. The building included
200 ft2 of laboratory space.
732-F-1, 741-F , a 4,900 ftZ building of
concrete block construction with
concrete floor and concrete animal
pens both inside and outside the
building. Facilities were duplicated to
make cleaning easier. Building was
connected to special sewer system
(132,F-1).
141-1i^ a 1,280 ftZ concrete block
building containing six laboratories.
It was outfitted to serve as an

isolation bam and for large animal
post-mortem examinations.

141-M a 1,790 flZ building containing
office and lunchroom, and serving
the administration requirements of
the Animal Farm.
141 - a 410 fl2 concrete block
building housed sewage pumps. It
also had a conveyor system for
transferring solid material to outside

pits.
141-P and 147-,S small metal buildings
of about 400 ft2 area used for housing
sheep and swine. They had dirt
floors.

1424 Storehouse 1945-Unknown/Uemolished Used as fish laboratory until Single-story, all-metal building with
146-FR was constructed. reinforced concrete foundation and

Contained hatchery troughs. floor.
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Table 2-1. Summary Description of the Original Facilities Located in the 100-F Area.
(sheet 6 of 11)

N

Current Designation
(Original Designation) Name Years in Service/Status Facility Purpose Facility Description

144-R Dog Kennel Runs Unknown-1976/Demolished Housed dogs used in Single-story, 1,400 ft^ corrugated
radionuclide dose studies. transit shed on a single concrete slab.

145-F Animal Monitoring Unknown-1976/Demolished Housed whole body counter for Concrete building specifically
Laboratory determining radioactive burden designed to provide a low

in experimental animals. background environment for whole
body counter. Walls were 1 foot
thick and constructed partially below
grade.

146-FR Radioecology and Aquatic 1952-1976/Demolished Housed facilities and equipment Single-story rectangular concrete
Biology Laboratory for aquatic biology experiments. block building with concrete floor.

Outdoor fish rearing ponds were
associated with this facility.

147-F Aquatic Bio-Lab 1945-Unknown/Demolished Pumped effluent water used in Unknown
Pumphouse the aquatic biology laboratories

(142-F, 146-FR) to river via PNL
outfall.

148-F Standby Pump House Unknown/Demolished Pumped cooling water effluent Location and description unknown
from the retention basins to the
aquatic biology laboratories
(142-F, 146-FR)

149-F Biology. Warehouse Unknown-1976/Demolished Material storage and boathouse. Single-story wood-frame structure,
asbestos shake siding, wood floor,
and foundation.

151-F Substation Unknown Provided electrical power for Unknown
the 100-F Area

181-F River Pump House 1945-1965/Demolished Pumped raw water to 183-F Reinforced concrete building
treatment plant and 182-F containing electrically driven and
reservoir. steam turbine driven pumps. 245 x

50 x 20 ft high.
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Table 2-1. Summary Description of the Original Facilities Located in the 100-F Area.

(sheet 7 of 11)

-.^
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Current Designation
(Original Designation) Name Years in Service/Status Facility Purpose Facility Description

182-F Pump House and 1945-1965/Demolished Provided raw water for reactor Reservoir was reinforced concrete 432

Reservoir cooling in case of emergency, x 309 x 18 It deep 25,000,000 gal

and raw export water for 100- capacity. Pumphouse was reinforced
200 Area intertie system. concrete and concrete block 373 x 38

x225ftdeep.

182-FA Pump Test Facility Unknown Used for testing pump Location unknown
performance. 80 ft long 40 It wide 18 ft high single

story steel frame building with
aluminum siding and concrete slab.

183-F Filter Plant 1945-1965/Demolished Housed water treatment and Facility consisted of a head house
filtering facilities and provided and chemical building, flocculation
reservoir capacity for treated and settling basins, filter building,
water destined for F reactor. clear-well storage basin, and pump

room. Head house 182 x 32 ft, filter
building 745 x 32 ft, and pump room
132 x 22 It. All construction was a

combination of reinforced concrete
and concrete block.

184-F Powerhouse 1945-1965/Demolished by 1978 Provided steam and emergency Steel frame concrete block
power. construction. Steam lines led from

this building to 181-F, 182-F, 183-F,
190-F, and F Reactor buildings and
other facilities. Building had two 300
ft high smoke exhaust stacks. Fuel
was cnol.

185-F Water Treatment Plant 1945-UnknowniDemolished Deaerating plant; never used. Steel and concrete block structure,
Later used as a central shop reinforced concrete foundation,
and storage building. precast concrete slab roof with tar

and gravel surface. Building also
housed 189-F. Abuts 190-F building.
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Table 2-1. Summary Description of the Original Facilities Located in the 100-F Area.
(sheet 8 of 11)

N

71
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Current Designation
(Original Designation) Name Years in Service/Status Facility Purpose Facility Description

189-F Refrigeration Building 1945-Unknown/Demolished Originally intended to house See 185-F. 189-F and 185-F may be

refrigeration facilities for considered as a common facility
reactor cooling water. Later divided into two large rooms by a
partially used as a shop and toncrete block wall.
storage area for slightly
contaminated equipment.

190-F Main Pumphouse 1945-1965/Demolished Housed reactor cooling water One-story steel frame building with
tanks and reactor crooling'water reinforced concrete foundation and
pumps. lower walls, concrete block

superstructure and precast concrete
slab roof with tar and gravel
covering. 456 x 184 ft main building

with 200 x 80 ft annex.

616-F Radioecology Field Lab Unknown Provided housing for laboratory Location unknown
equipment used in conjunction 40 ft long 20 ft wide all metal,
with ecological studies on insulated building on reinforced
neighboring terrain. concrete slab.

1607-F2 (124-F-2) Septic tank 1944-1988/fnactive Received sanitary sewage from Septic tank

the powerhouse, chemical
treatment building, 190-F

pumphouse, reactor building,
and offices.

1607-F3 (121-F-3) Septic tank 1944-1965Qnactive Received sanitary sewage from Septic tank and tile field.
the pump station, water
treatment plant, and substation.

1607-F4 (124-F4) Septic tank 1944-1965/Inactive Received sanitary sewage from Septic tank and tile field.

the gas recirculation building

1607-F5 (124-F-5) Septic tank 1944-1965/Inactive Received sanitary sewage from Septic tank and tile field.
the 181-F pumphouse

1607-F6 (124-F-6)

I I

Septic tank 1945-1975Anactive Received sewage from 141 and Septic tank and tile field.
146-FR buildings
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Table 2-1. Summary Description of the Original Facilities Located in the 100-F Area.
(sheet 9 of 11)
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Current Designation
(Original Designation) Name Years in Service/Status Facility Purpose Facility Description

1701-FA Gate House 7944-UnknownMactive Badge house and patrol Single-story building with concrete
headquarters. It was later used floors and roof 20 x 32 ft.
as a small animal annex.

1704-F Office Building 1945-1965/Demolished Administration offices. One-slory T-shaped wooden frame
slructure on a concrete block
foundation. 147 x 116 x 26 ft high.

1705-F Pharmacology Laboratory 7945-1976/Demolished Used for radiobiology Steel Quonset hut with concrete
experiments. foundation and floor. Also had

greenhouse and small boiler house.

1707-F Change House 1945-Unknown/DemoGshed Patrol headquarters and One-story structure on concrete slab
maintenance change house. It floor. 30 x 665 x 16 ft high.
was later used as a dog
inhalation lab.

1707-FA Office Building 1945-Unknown/Demolished Provide office, classroom, and One-story wooden frame structure
conference room space. It was on a concrete slab. 30 x 66.5 ft x 16 ft

later used as a rodent high.
inhalation lab.

1713-F Office Building 19d5-Unknown/Demolished Provided offices for technical Single-story wooden frame structure
personnel and drafting on a concrete floor. 77 x 54 x 165 ft

operations. It was later used as high.
a pathology lab.

1715-F Oil and Paint Storage 1945-Unknu wn/Demolished Storage. Single-story wooden frame slruclure
Building on concrete floor. 42 x 14 x 18 ft

high.

1716-F Automotive Repair 1945-Unknown/Demolished Service station for vehicles. Single-story wooden frame structure
Garage on a concrete floor.

1717-F Area Maintenance Shops 1945-Unknown/Demolished Housed carpenter, millwright, Single-story wooden frame structure
welding, and painting shops. on a concrete floor. 150 x 80 x 25 ft

high.
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Table 2-1. Summary Description of the Original Facilities Located in the 100-F Area.
(sheet 10 of 11)

Current Designation
(Original Designation) Name Years in Service/Status Facility Purpose Facilily Description

1717-FA Steam Boiler Facility 1964-Unknown/Demolished Provided heating to adjacent Contained two 25,000-pounds-per-
laboratory facilities. hour oil-fired boilers. Three 25,000

gallon oil tanks were buried adjacent
to the boiler room on the west side of
the building.

1719-F First-Aid Station 1945-Untcnown/Demolished Housed first-aid room, Single-story wooden frame on a
examination room, laboratory, concrete floor. 32 x 25.5 x 19.5 ft
ward, office, and sanitary high.
facilities. It was latter used as
an animal care facility.

100-FR-2 Operable Unit

118-F-1 (Burial Ground No. 1, Burial Ground 1954-1965/Inactive Used for disposal for 600 ft long 500 ft wide 20 ft deep
Solid Waste Burial Ground No. miscellaneous radioactive solid
2, Minor Construction Burial waste '
Ground No. 2)

118-F-2 (Burial Ground No. 2, Burial Ground 1945-1965l1nactive Used for disposal of 368 ft long 326 It wide 20 It deep
Solid Waste Burial Ground No. miscellaneous radioactive solid
1). waste, reactor components, and

hardware.

118-F-3 (Minor Construction Burial Ground 1952-1957/Inactive Used for disposal of irradiated 175 It long 50 It wide 15 ft deep
Burial Ground No. 1, Burial waste from the Ball 3X upgrade.
Ground No. 3)

118-F-4 (115-F Pit, 115-F Crib) Burial Ground 1949-1949Qnactive Used for disposal of silica gel 10 ft long 10 ft wide 10 It deep
from one of the 132-F-3 dryer Backfilled with 6 ft of soil
room gel towers.

118-F-5 (PNL Sawdust Burial Ground 1951-1975Anactive Used for disposal of low-level 500 It long 150 It wide 15 ft deep
Repository) activity sawdust from animal

pens.

118-F-6 (PNL Solid Waste Burial Burial Grcund 1965/Inactive Used for disposal of animal and 400 ft long 200 ft wide 20 It deep
Ground) . laboratory waste.
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Table 2-1. Summary Description of the Original Facilities Located in the 100-F Area.

(sheet 11 of 11)

::E
"tl

7-

Current Designation
(Original Designation) Name Years in Service/Status Facility Purpose Facilily Description

120-F-1 (Glass Dump) Trench Inactive Used for disposal of 30 ft long 8 ft wide 4 ft deep
miscellaneous light bulbs,
vacuum tubes, batteries, and

_ chemical bottles.

176-F-1 (184-F Powerhouse Ash Ash Pit 1944-1965/Inactive Used for disposal of coal ash Unknown

Pit, 186-F Ash Disposal Area) from 184-F powerhouse by
sluicing with river water.

128-F-1 (100-F Burning Pit No. Burning Pit 1945-1965/fnactive Used for disposal of 100 ft long 100 ft wide 10 It deep
1) nonradioactive, combustible

materials.

1607-F-1 (124-F-1) Septic Tank 1944-1960/Inaclive Received sanitary sewage from Septic tank and tile field
1701-F badge house, 1709-F fire
station, and 1720-F

_ administrative office.

Source: AEC-GE 1964 and UOE-KL, 1991c
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• Table 2-2. Summary of Completion Information for Wells

in and Adjacent to the 100-F Area. (sheet 1 of 2)

'St'

C^

F'r

fM

tr

\J

Coordinates' Casing Monitoring Drill Date Initial

Well Name East North Elevationb Interval' Depth' Complete Depth
to Water

100-FR-1 Operable Unit

199-F2-1 N82085 W30906 403.71 Abandoned 47 5/43 f

199-F2-2 N82029 W30827 401.87 Abandoned 45 5/43 f

199-F2-3 N82034 W30730 399.25 Abandoned 48 5/43
1

199-F5-1 N79531 W28255 406.58 35 to 63 67 9/48 37

199-F5-2 N79738 W28828 413.02 25 to 30 100 2/53 34
80 to 100

199-F5-3 N79588 W28498 408.62 22 to 45 90 1/53 38

plug at 63

199454 N79069 W30650 412.12 35 to 80 115 2/53 35

199-175-5 N80185 W29174 412.51 14 to 30 100 1/53 16

69 to 80

199-F5-6 N80537 W29402 412.95 35 to 192° 192 8/56 39

199-F5-7 N79300 W31100 412.76 None 30 4/58 0

199-F7-1 N77199 W33394 389.74 20 to 25 150 8/56 13

78 to 85
90 to 100
130 to 140

Cement plug
at 59

199-F8-1 N78356 W31265 405.86 13 to 53 57 8%22/60 19

199-F8-2 N78661 W31138 410.74 13 to 53 55 8/23/60 36

699-74-23 N74490 W23330 376.48 Abandoned 50 5/43
f

699-75-23A N74590 W23350 379.07 Abandoned 35 5/43
1

699-75-23B N74690 W23370 380.00 Abandoned 30 5/43 f

699-77-34 N76925 W34Z75 397.24 None 21 Unknown 0

699-77-36 N76700 W36150 412.28 32 to 82 150 4/15/57 27.5

plug at 82

699-83-32 N82464 W31611 407.58 Abandoned 0
f

33

699-83-36 N83000 W36000 418.63 Abandoned 0 41

699-84-34B N84482 W33705 39235 Abandoned 3355 2/81
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Table 2-2. Summary of Completion Information for Wells

in and Adjacent to the 100-F Area. (sheet 2 of 2)

rn

0

P. ,

,,.
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v

r

Coordinates' Casing Monitoring Drill Date Initial
Well Name East North Elevation' Interval` Depth` Complete Depth

to Water

699-84-35A N83999 W34496 400.05 24 to 355 370 1962 -

699-84-36A N84375 W35700 408.01 Abandoned 32
f f

a Hanford Plant coordinate system.
b Casing elevations in feet, MSL
" Drill depth and monitor interval in feet below grade.
° Drillers' logs show 35 to 74 feet perforation in 1974.
` Contains sand pack over screened interval and 25 feet of grout above and sand pack

'Data Unavailable
Source: McGhan 1989

\J
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•
Table 2-3. List of Endangered and Threatened Washington State Species Having

the Potential to be Found on the Hanford Site. (sheet 1 of 2)

.L?

Q

CeI

0%

•

Endangered Vascular Plants

Persistantsepal yellowcress (Rorippa columbiae): Known to have a scattered distribution

because of specialized habitat requirements or habitat loss; generally occurs in moist to

marshy places and is known to inhabit the wetted shoreline of the Hanford reach of the

Columbia River in Benton Countv.

Threatened Vascular Plants

Columbia milk-vetch (Astragalus columbianus): Locally endemic to the area in the

immediate vicinity of Priest Rapids Dam, including a portion of Benton County; could
potentially occur along the Columbia River in the northwestern portion of the Hanford
Site.

Eatonella (Eatonella nivea): Known to occur along the Columbia River in Grant County;

could potentially occur along the river in the northern portion of the Hanford Site.

Hoover's desert parsley (Lomatium tuberosum): Locally endemic to southcentral

Washington, including Benton County; known to inhabit rocky hillsides.

Endangered Birds

Aleutian Canada goose (Branta canadensis leucopareia): Nests in the Aleutian Islands of

Alaska and winters in California; has been occasionally sighted, as a migrant, in Benton,

County; a potential seasonal user of the Columbia River valley, feeding on grasses, sedges,

and berries.

American white pelican (Pelecanus erythrorhynchus): Winters along the southern Pacific

Coast and the Gulf Coast and nests in northern prairie and intermontain lakes; no longer

nests in Washington; migrates through eastern Washington; flocks are common in the

Columbia Basin during the summer; known to occasionally winter on the Columbia River,

foraging on fish, amphibians, and crustaceans and roosting on islands.

Peregrine falcon (Falco peregrinus): Breeds and winters in eastern Washington, inhabiting

open marshes, river shorelines, wide meadows and farmlands; nests on

undisturbed cliff faces; an erratic visitor at the Hanford Site, feeding on songbirds,

shorebirds, and waterfowl.

Sandhill crane (Gras canadensis): Inhabits open prairies, grainfields, shallow lakes,
marshes, and ponds, nesting in drier grassy and marshy areas; common migrant during

the spring and fall in Washington; some known and suspected nesting sites in eastern

Washington; unlikely visitor at the Hanford Site.
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Table 2•3. List of Endangered and Threatened Washington State Species Having •
the Potential to be Found on the Hanford Site. (sheet 2 of 2)

f^.

e^!

r

Endangered Birds (Cont.)

Upland sandpiper (Bartramia longicauda): Inhabits ungrazed and lightly grazed prairies,
upland meadows, and fields that are usually located near lakes or rivers; breeds in the
northern and central portions of North America and winters in South America; uncommon
in eastern Washington; a potential migratory visitor at the Hanford Site, feeding on insects,
worms, and some vegetation.

Western snowy plover (Charadrius alexandrus): A coastal species rarely observed in
eastern Washington.

Threatened Birds

Bald eagle (Haliaeetus Zeucocephalus): A regular winter visitor to the Columbia River,
feeding on spawning salmon and perhaps waterfowl and small mammals; roosting areas
are known to exist in the 100 Areas of the Hanford Site (roost sites and winter feeding
areas constitute critical habitats for this species).

Ferruginous hawk (Buteo regalis): Inhabits open prairies and sagebrush plains, usually
with rocky outcrops or scattered trees, located well away from human disturbance; known
to nest in Benton and Franklin counties, with Franklin County possessing the majority of
the nests within Washington; known to nest in the Hanford Site on the Arid Lands
Ecology Reserve; rarely winters in Washington; known to occasionally forage on small
mammals, birds, and reptiles on sagebrush plains in the Hanford Site.

Threatened Mamntals

Pygmy rabbit (Sylvilagus idahoensis): Inhabits undisturbed areas of sagebrush with soils
soft enough in which to dig burrows; once known to exist on the Hanford Site near
springs in the Snively Basin west of the 200 Area plateau in the Rattlesnake Hills.

Source: DOE (1987a), Hitchcock and Cronquist (1978), Washington State DNR (1990),
Washington State DOW (1987; 1990).

Note: State designations are as strict as or stricter than federal designations.

E
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3.0 INITIAL EVALUATION

This chapter begins with a discussion of the known and suspected sources of

contamination in the environmental media at the 100-F Area. An evaluation of these data

is presented and, together with other information, is used to develop a site conceptual

model for contaminant transport. Potential ARARs are presented for comparison with

existing contaminant levels. A preliminary qualitative assessment of the impact of known
contaminants on human health and the environment is provided. Finally, preliminary

remedial action objectives, general response actions, remedial technologies, and remedial

alternatives are presented. The preliminary remedial action alternatives are based on the

currently available site and contaminant information, site conceptual model, preliminary

risk assessment, and potential ARARs.

3.1 KNOWN AND SUSPECTED CONTAMINATION

A description of the waste units, a summary of known and suspected contamination

C^ present at those sources, and contamination in the variou's environmental media associated

with the 100-FR-3 operable unit are presented in the following sections.
^..

Previous sampling efforts in the 100-F Area have focused on characterizing

radiological contamination; therefore, little or no characterization of hazardous chemical

contaminants has occurred. Some historical data on the general use of inorganic chemicals

are available, but quantification of nonradioactive species has been minimal. Virtually no
historical information or sampling data are available on the use of or contamination by

c• -- organic chemicals. Developing data on contamination by nonradioactive inorganic and

organic chemicals will be a key goal of the RI.

^ The 100-F Area soil and sludges were studied during 1975 and 1976 when Dorian and

Richards attempted to quantify residual radionuclide contamination. Their results were

published in a 1978 report (Dorian and Richards 1978), which is used as a primary
reference for this work plan. The data generated for this report were used for the hazard

0` ranking system evaluation of the Hanford Site, the Waste Information Data System (WIDS)

database (DOE-RL 1991c) maintained by Westinghouse Hanford, and this work plan.

The half-lives of radionuclides in 100-FR-3 are presented in Section 3.3.2.3. It is
important when interpreting the data in this section that attention be paid to the amount

of radioactive decay that has taken place since the data were gathered. For example, the

half-life of 3H is 12.3 yr, :pproximately the time between 1978 (when Dorian and Richard5'

data were reported) and 1990. Thus, 3H levels would, in 1990, be approximately half their
1978 values. Where possible, the dates for radionuclide inventories have been given, but

no attempt has been made to calculate the decayed inventories through the present.

Much of the available data related to the 100-FR-3 operable unit are presented and
evaluated here. However, an exhaustive data collection and evaluation effort remains to be

• done as the first step in the RI.
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3.1.1 Sources

Sources of contamination for the 100-FR-3 operable unit can be separated into two
groups: (1) sources located within the geographical boundaries of the 100-F Area, and
(2) sources that lie outside the 100-F Area but may contribute contamination to the operable
unit through groundwater transport. Other than apparent off-site sources of tritium
(discussed in Section 3.1.3.2.2), sources within the 100-F Area are expected to represent the
greatest potential for contributing contamination to the 100-FR-3 operable unit, primarily
due to their proximity. The following discussion focuses on the construction of and
contamination present at these individual sources. The general waste-generating processes
and types of wastes associated with the 100-F Area were discussed in Section 2.1.

Source units in the 100-F Area are grouped into the 100-FR-1 and 100-FR-2 source
operable units. The location and description of each source unit is presented in Figure 3-1
and Table 3-1, respectively. The Tri-Party Agreement (Ecology et al. 1990a) lists 20 source
units in 100-FR-1 and 10 source units in 100-FR-2 operable units.. Other waste disposal sites
have been identified during this initial evaluation and are included in the following

C:!, discussions. As new waste sites or other potential sources are discovered, they will be
evaluated by Westinghouse Hanford and assigned appropriate site designation numbers.
These additional sites will be included in the RJ/FS. In addition, structures such as the
F reactor and the 108-F biology laboratory structures, although not part of any operable
unit, contain waste inventories or potential contaminant sources that may eventually have

^ . to be addressed.

In this initial evaluation, the sources of greatest significance are considered to be the
radioactive/mixed liquid waste disposal sites and effluent leak areas. This is because of the
tens of millions of liters of waste associated with these sources, the mobility of the liquid

N medium (and potentially the contaminants), and the fact that these sources released
^ wastes directly to the soil column. The contaminant source areas of concern include the

following:
C1!

• Retention basin area, including the 116-F-14 retention basin, the 116-F-2
overflow trench, and other areas associated with the control of cooling
water from the retention basin.

Cribs and trenches used to dispose of liquid wastes associated with
operation of the F reactor. These include the 116-F-1 Lewis Canal,
116-F-3 fuel storage basin trench, 116-F-4 pluto crib, 116-F-5 ball washer
crib, and 116-F-6 liquid waste trench.

Trenches and burial areas used for disposal of liquid and solid wastes
associated with the animal research laboratories, which includes the
116-F-9 animal waste leach trench.

The primary reference used in the initial evaluation of the 100-FR-1 operable unit
sources is a sampling study performed during 1975-76 by Dorian and Richards (1978). This •
document represents the most comprehensive effort made to date to characterize the
nature and distribution of radiological constituents within the 100-F Area. It should be
noted, however, that only concentrations and inventories of selected radionuclides were
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^ reported in this study. In particular, 63Ni, which is generally present at activities on the
same order of magnitude as 60Co, was not routine^ reported for many sample locations
and daughter product radionuclides of 90Sr and 13 Cs that have approximately the same
activities as the parent nuclides, were not included in summaries of total activity.

M

3.1.1.1 Sources in the 100-FR-1 Operable Unit. The major source of contamination within
the boundaries of the 100-FR-1 operable unit are associated with the cooling water effluent
system. The 116-F-14 retention basin was used to manage cooling water from the F reactor.
During normal operations, the cooling water was transferred via below- and above-ground

pipes from the reactor to the retention basin, then discharged to the Columbia River. After

passing through the reactor, the cooling water contained relatively low concentrations of
radionuclides and potentially hazardous chemical species, including chromium. Cooling

water with elevated concentrations of radionuclides, as a result of a fuel cladding failure,

was generally diverted to the 116-F-2 overflow trench and disposed of in the soil column.

Sludge was removed from the retention $asin at least once during reactor operations, but

there is no record of where the sludge was disposed of.

The cooling water retention basin system includes the following units:

• 116-F-14 retention basin

• 116-F-2 overflow trench

• 116-F-8 outfall structure (includes piping from basin)
r

• Three separate effluent pipes (one 107-cm [42-in] diameter concrete pipe,
one 107-cm [42-in] diameter steel pipe, and one 152rcm [60-in] diameter

N
steel pipe) connecting the reactor building with the retention basin

_ The following subsections discuss the known and potential contaminant sources associated

with the effluent system.
C+^

3.1.1.1.1 116-F-14 Retention Basin. The basin was a rectangular, concrete-lined,
open-top reservoir with dimensions of 70 m x 142 m x 5.5 m(230 ft x 467 ft x 18 ft), and an
estimated capacity of 56.7 x 107 L (15 x 106 gal). It was divided into two sections by a
central flume that spanned lengthwise across the top.

Shortly after the reactor was shut down in 1965, water within the basin was pumped

to the 116-F-2 overflow trench, several feet of fill material was placed over the sludge for

stabilLation, and the basin walls were spray coated with asphalt (Herman 1965L,b). In
1987, the retention basin and associated ancillary piping were decommissioned. This effort
resulted in the demolition of the concrete walls, with subsequent placement of this material
and approximately 460 m (1,500 ft) of the 152-cm (60-in) diameter effluent pipe within the
basin footprint. The site was then partially backfilled and stabilized with a soil cap.

Known leakage from the 116-F-14 basin appears to have occurred primarily along the
• south and west sides (Dorian and Richards 1978). Estimates of leakage rates are not well

documented, but the presence of a groundwater mound beneath the basin extending as
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high as 3 m (10 ft) above the pre-existing water table elevation (Brown 1963) suggests that
significant leakage was occurring during this time.

Sampling of the retention basin and vicinity was performed in 1975 with test pits and
soil borings in and around the retention basin and nearby structures (Dorian and Richards
1978). Material sampled during this effort included the soil fill within the basin, residual
sludge on the basin floor, concrete samples obtained from the basin floor and walls, soil
from beneath the basin floor, and subsurface soils outside the basin. The sample locations
in and adjacent to 116-F-14 are shown in Figure 3-2. Tables 3-2 and 3-3 provide a summary
of the analytical data obtained from samples collected at these locations.

Seven backhoe pits and three soil borings were advanced inside the 116-F-14 basin.
The test pits (AN, BN, CN, DN, AS, CS, and DS) only extended to the bottom of the basin
to collect samples of basin fill and sludge inside the basin. The three boreholes (S, T, and
U) provided samples from the basin fill and sludge, but also extended through the bottom

., of the basin to allow collection of soil samples from beneath the basin. Analytical results
are provided in Tables 3-3. Based upon the reported sample depths, the thickness of the
fill material ranged from 1.1 m (3.5 ft) to 1.8 m (6 ft). Dorian and Richards (1978) report
that the sludge thickness averaged approximately 7 cm (3 in). The highest concentrations
of radionuclides were found in the sludge samples, with concentrations of 154Eu as high as

., 9,800 pCVg and 63Ni as high as 34,000 pCVg.

Extensive sampling in soil borings and surface samples outside the basin was also
performed. The locations of the borings are shown in Figure 3-2 and the analytical results
are presented in Table 3-4. The highest radionuclide concentrations were observed in
borehole L, located several hundred feet southeast of the basin, and borehole W, located
near the northwest corner of the basin. Concentratic: c of 152Eu and "4Eu were as high as
6,200 pCVg and concentrations of 60Co were as high as 560 pCVg in these boreholes.

.. Elevated concentrations of these constituents were also observed in boreholes E, F, and X.

^i 3.1.1.1.2 116-F-2 Basin Overflow Trench. The basin overflow trench is an unlined,
open trench that was used from 1950 to 1965 to dispose of cooling water contaminated as
result of fuel cladding failures. It was also used for the disposal of decontamination fluids
generated from decommissioning of the retention basin and water from the
decommissioning of the F reactor fuel storage basin. The trench is oriented in a north-
south direction with dimensions of 90 m x 15 m (300 ft x 50 ft), and a depth of 5 m (15 ft).
It is located approximately 61 m (200 ft) southeast of the retention basin. Sometime after
the trench was deactivated, it was backfilled with 1.2 to 6 m (4 to 20 ft) of soil material.

Contaminated cooling water was diverted to the trench from one side of the
retention basin through a 30-cm (12-in) diameter steel pipe that connected the basin outlet
with the north end of the trench. However, in 1954 it became necessary to use both sides
of the retention basin for cooling water storage and the outlet at the north end was no
longer useful for diverting contaminated water. It appears that at that time the EM bypass
ditch, extending from the south side of the retention basin to the center of the trench, was
excavated to direct contaminated cooling water to the trench. This ditch is indicated on •
several facility drawings and can be identified on aerial photographs of the 100-F Area. It
is discussed further in Section 3.1.1.1.5.
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Radiological soil sampling was performed at this site in 1975 (Dorian and Richards

1978). Sample boring locations were spaced along the centerline of the trench at
approximate intervals of 36.5 to 45.7 m(120 to 150 ft), with soil samples of material collected

from beneath the trench at depths ranging from 3 to 9 m(10 to 30 ft). Sample location

points are identified in Figure 3-3 as A, B, C, and D. Analytical data are provided in Table

3-4. Concentrations of 151Eu, 60Co, 154Eu, 137Cs, and 155Eu were highest in borehole C, with
is2Eu and 154Eu concentrations as high as 480 pCVg.

Sampling efforts to characterize the nature and distribution of contaminants outside

the basin perimeter have not been performed. An aerial radiological survey of the 100-F

Area performed between 1973 and 1974 indicated surface gamma and 60Co activity in this

vicinity (Tipton 1975). Whether this activity originates from the 116-F-2 trench or other

source areas is not known.

3.1.1.1.3 116-F-S Outfall Structure. The 116-F-8 outfall structure and river discharge

lines were components of the cooling water effluent system and were designed to carry

Cyr water from the retention basin to the Columbia River for final disposal. The outfall is an
open, reinforced concrete structure that directed the water through either the river
discharge lines or through the spillway. The river discharge line consisted of two 107-cm
(42-in) diameter steel pipes extending from the outfall structure approximately 137 in
(450 ft) out to the center of the river.

In 1984, an inspection of this system was performed to assess the integrity of the

outfall structures and to collect samples of pipe scale and material for radiological testing

(Beckstrom and Steffes 1986). This investigation reported that 15 to 38 m (50 to 125 ft) of
the steel pipe (both lines) had been dislodged and carried away by the river current.
Efforts to locate these sections were unsuccessful (Beckstrom and Steffes 1986).

N
A backhoe was used to expose the pipe near the shoreline and a small section was

_ cut away to permit collection of sediment material from the pipe bottom. A larger section

of pipe was also removed for collection of pipe scale material. Radiological analysis
C4 performed on these samples identified the presence of 60Co (120 pCi/^), tsaEu (6,500 pCi/g),
^ ^Eu (1,000 pC/g), and 155Eu (73 pCVg) in the loose scale debris and °Co (330 pCVg), 152Eu

(12,000 pCVg), 15 Eu (1,900 pCVg), and 155Eu (93 pCi/g) in the pipe scrapings.

Technical smear samples and direct readings were also performed on the pipe steel.

This testing reported beta-gamma activity of 10,000 dpm/cmZ and 20,000 dpm/probe for the

technical smear and direct testing, respectively.

3.1.1.1.4 Effluent Pipelines. During the reactor operating period, three separate
pipelines were used to transfer water from the F reactor building to the 116-F-14 retention
basin. The oldest pipeline was a 107-cm (42-in) diameter concrete belowground pipe. This

pipe was replaced with a 107-cm (42•in) diameter steel pipe with aboveground and
belowground sections in the early years of operation. Deterioration and increased flow
requirements resulted in the installation of a third, 152-cm (60-in) diameter steel pipe,
which also had aboveground and belowground sections. Portions of the steel pipes have

• been removed and buried in the 116-F-14 retention basin.
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Four sample borings, referred to on Figure 3-4 as M, N, 0, and P, were completed
along the aboveground sections of the 107-cm (42-in) and 152-cm (60-in) pipes at points
located several hundred feet upstream from the basin inlet. The borings along the larger
diameter pipe were completed to a depth of 15 m(5 ft) and those along the 107-cm (42-in)
pipe were drilled to a total depth of 6 m(20 ft). As reported in Table 3-5, significantly
elevated concentrations of radionuclides were not observed.

Samples of scale inside the 107-cm (42rin) effluent line were collected. The
radionuclide concentrations in the scale were 170^Ci/g for fiOCo, 250 pCVg for 1^Cs, and
490 pCi/g for I^Eu. Two constituents, 152Eu and Eu, were not reported above method
detection limits.

3.1.1.1.5 Other Sources Near the Retention Basin. Several other potential
contaminant source areas were identified by Dorian and Richards (1978). They include the
following areas:

• The EM bypass ditch used to divert cooling water from the basin inlet to
-° the 116-F-2 basin overflow trench

• A narrow ditch that extends from the northeast corner of the retention
.^ basin to the Columbia River shoreline

" • Effluent springs located along the Columbia River shoreline associated
with leakage from the 116-F-14 retention basin.

EM Bypass Ditch. As discussed in Section 3.1.1.1.2, a ditch extended from the 107-cm
(42-in) pipe valve of the retention basin to the center of the 116-F-2 basin overflow trench.
The length of this ditch, estimated from aerial photographs, is 107 m(350 ft).

Soil sampling of the ditch was performed in 1975 (Dorian and Richards 1978). Five
soil borings were drilled, with two location (G and H) placed at the inlet, or west end, of
the ditch, and three others (EE, FF, and GG) placed laterally across a section located
approximately halfway between the inlet and outlet ends. Sample location points are
shown in Figure 3-4. Analytical data obtained from radiological testing of sample material
are provided in Table 3-5.

Concentrations were highest in boring G, with '2Eu and 154Eu as high as 360 pCVg,
60Co as high as 190 pCi/g, and "Cs as high as 40 pCi/g. The sample data generally
indicate decreasing values with depth, with the greatest concentrations occurring in the
depth interval from 1.5 to 3.8 m(5 to 12.5 ft). The soil boring completed at location FF did
not indicate radionuclide concentrations above the method detection limit (MDL). The
MDLs for this study are not known.

17J

Basin Leak Ditch. Another narrow ditch, identified as the basin leak ditch, is
approximately 152 m(500 ft) long. It originates near the northeast corner of the retention
basin and extends eastward towards the Columbia River shoreline. The ditch was first
used when a major release occurred in May 1955 that flooded the area around the basin. •
The water drained to the Columbia River via the basin leak ditch (Selby and Soldat 1958).

WP 3-6



DOE/RL-91-53
Draft A

This ditch later received effluent that overflowed from a manhole located near the north

end of the basin. An incident report describes the release of effluent through the manhole,

which apparently occurred on an intermittent basis for an extended period of time before it

was repaired (Heid 1956).

In 1975, four soil borings, shown on Figure 3-4 as BB, CC, DD, and BNW-1, were

drilled near the basin leak ditch. Sample locations are shown on Figure 3-4 and analytical

results are reported in Table 3-5. The highest concentrations were found in boring BNW-1,

nearest the 116-F-14 retention basin.

Effluent Springs Along Columbia River Bank. As early as September 1945, effluent

springs began to appear along the riverbank in association with retention basin leakage. At

least 30 springs were identified along the shoreline extending above and below the spillway

for approximately 244 and 457 m (800 and 1,500 ft), respectively (Healy 1945). Sampling of

the water from these springs was performed several times between October and November

1945 for thermal and gross radiological characterization. This testing reported temperatures

varying from 14°C to 37°C (57°F to 99°F) and concentrations of less than 2 x 10"5 to

7.3 x 10'4 µg/L although it is unknown what these concentrations refer to. For comparison,

.^ effluent from the basin was also sampled during this period, with a reported concentration

of 0.2 µg/L and a temperature of 38°C (100°F). The highest observed temperatures and

concentrations were reported in samples collected in the immediate vicinity of the spillway.

An examination of the riverbank in 1984 found only two remaining springs, at the river

water intake and the eastern boundary of the 100-F Area, as shown in Figure 2-26.

3.1.1.2 F Reactor Building. Facilities directly related to the F reactor building include the

°Po irradiated fuel storage basin and contaminated portions of the reactor building, primarily

the reactor block. The structures themselves are not considered to be part of the operable

unit; however, contamination is suspected in the soil beneath the build4n0- (Miller and

`"4 Steffes 1987). The most likely sources for leakage from the reactor building to the soil

column underneath are the building drains that flowed to the 132-F-6 lift station (1608-F)

and the water in the fuel storage basin. The lift station is discussed in Section 3.1.1.6.6.

CY The fuel storage basin is discussed below.

The fuel storage basin served as a collection, storage, and transfer facility for the

irradiated fuel elements discharged from the reactor. During its service lifetime it

contained approximately 6 m (20 ft) of water to provide shielding for personnel working in

the area. Sludge was removed from the basin in 1951 and placed in the 116-F-3 storage

basin trench. Other sludge removal operations are not documented. Remaining sludge

accumulation within the basin is not known, but has been estimated at 50,000 kg (110,000

lbs) (Dorian and Richards 1978). Leakage from the basin has not been documented.

The fuel storage basin was decommissioned in 1970. At that time the water level was

drained to within 0.6 to 1.2 m(2 to 4 ft) of the bottom. The contaminated water was sent

to the 116-F-2 overflow trench. Equipment such as fuel buckets containing fuel spacers,

aluminum tubing, monorail steel, wood plank flooring, and other miscellaneous equipment

associated with the operation of the basin was dumped into the bottom, and the basin was

• backfilled with soil.
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Prior to backfilling, samples were taken of the basin sludge. The analysis showed
concentrations of 2,000, 55,000, and 68,000 pCi/g for 239Pu,137Cs, and 90Sr, respectively. The
radionuclide inventory for the basin based on the estimate of 50,000 kg (110,000 Ibs) of
sludge is 6.2 Ci for these constituents.

3.1.1.3 Animal Research Laboratories and Disposal Facilities. The animal research
laboratory and associated facilities are located in the northeast portion of the 100-F Area
and were used from 1945 to 1976 for radiological exposure studies. Radioactive liquid and
solid wastes produced from these studies were disposed of at several locations throughout
the 100-F Area. Contaminated manure and sawdust from the animal pens was packaged
and disposed in the 118-F-6 solid waste disposal area. Washings from the pens were
screened, dried, and placed in the 118-F-5 sawdust pit with the liquid fraction pumped to
the river via the PNL outfall. In 1963, the 116-F-9 animal waste leach trench was
constructed to receive the liquid portion of this waste.

En Information on the 116-F-9 animal waste leach trench, the PNL outfall, the 108-F
french drain, and suspected contamination around some of the animal facilities is provided

-- in the following discussion. The 118-F-5 and 118-F-6 solid waste disposal areas are
components of the 100-FR-2 operable unit and are discussed in Section 3.1.1.8.

3.1.1.3.1 116-F-9 Animal Waste Leach Trench. The animal waste leach trench is
located near the northeast comer of the 116-F-14 retention basin. The site consists of two

•°' trenches joined together to form a Y shape. The long section is 120 m x 5 m (400 ft x 15 ft)
with a depth of 3 m (10 ft) and the shorter section is 30 m (100 ft) long and of similar
width and depth. The trench has been backfilled.

Radiological characterization of this unit was performed in 1981 (M-iller and Wahlen
1987). Sample locations are shown in Figure 3-5. Four sample borings (A, B, C, and E)
were drilled along the centerline of the long trench and a single boring (D) was drilled near
the center of the short trench. An additional boring (F) was also completed outside of the

Sul long trench, approximately 6 m (20 ft) to the east.

Soil samples were collected at location A from depths of 1.5 to 8.2 m (5 to 27 ft), 6 m
(20 ft) at location B, and from 6 to 9 m (20 to 30 ft) at location F. Radiological analytical
data for these samples are provided in Table 3-6. The highest activi for 'Sr was
110 pCVg at 4.6 m (15 ft) in boring A. The highest concentration of 1 ZEu and 6OCo ranged
from 19-31 pCi/g, and were located at 6.9 to 7.6 m (22.5 to 25 ft) in boring A. Sampling data
for locations C, D, and E were not provided in the reference document (Miller and Wahlen
1987).

3.1.1.3.2 PNL Outfall. The PNL outfall is located on the river, just upstream from
the 116-F-8 outfall structure. It received wash wastewater from the animal pens that was
contaminated with 90Sr and smaller amounts of 137Cs and 239Pu. It also likely received
cooling water effluent used in the 146-FR aquatic biology laboratory. Because of the wastes
handled, there is the possibility for surface contamination; however, no sampling or
radiological survey data are available.

3.1.1.3.3 108-F French Drain. The 108-F french drain is situated on the east side of •
the 108-F biology building. The exact location is unknown, but the waste site is thought to
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• extend partly under the building as well. The 108-F french drain received condensate from

laboratory hoods inside 108-F that were possibly contaminated with 239Pu and beta emitting

isotopes (Ruppert 1953). No sampling data are available from this area.

3.1.1.3.4 Contamination Around Animal. Buildings. Surface soils in the vicinity of

the 141-C barn received washwater runoff and seepage potentially containing 'Sr from

floor flushing activity in this building. Sampling in this area has not been performed.

3.1.1.4 Miscellaneous Cribs and Trenches. This category of source units includes facilities

that were used for disposal of liquid radioactive wastes to the soil column. These wastes

were derived from fuel cladding failures, decontamination solutions, and other liquid waste

generating activities. Disposal units consist of cribs, trenches, and french drains.

Radiological assessment was performed for several of these areas in 1975 (Dorian and

Richards 1978). Soil sample locations and their spatial relationship to each source area are

shown in Figure 3-6. Results of radiological analyses of samples collected from these

sample points are provided in Table 3-7.

The individual units are discussed in the order of decreasing total radionuclide

inventory, as determined by Dorian and Richards (1978). Potential source units with no

prior sampling or characterization history are presented last.

3.1.1.4.1 116-F-6 Liquid Waste Disposal Trench. This site was an open excavation

located several hundred feet south of the reactor building. It was used intermittently

between 1952 and 1965 to dispose of cooling water while maintenance and repairs were

being performed on the retention basin system. In the spring of 1956, effluent water

apparently overflowed from the trench and flooded a low area south of the trench. This

area was later released from radiological control. Th^ :;'ench is oriented in a north-south

^d direction and measures 90 m to 30 m (300 ft to 100 ft), with a depth of 3 m(10 ft). The

trench was deactivated in 1965 and bacidilled with approximately 1.8 m(6 ft) of soil.

Sampling of the trench was performed in 1975 by Dorian and Richards (1978). Three

soil borings (6-A, 6-B, and 6-D) were spaced along the north-south line of the trench, and a

t3` fourth boring, location 6-C, was drilled outside the trench across from boring B (Figure 3-6).

Samples were collected at depths ranging from 2.3 to 7.6 m(7.5 to 25 ft) in the three

interior borings, and from 7.6 to 8.5 m(25 to 28 ft) at the perimeter location. Radiological

testing of soil samples collected from the interior borings indicated elevated concentrations

as high as 180 pCVg. As shown in Table 3-8, concentrations generally decreased with

depth.

3.1.1.4.2 116-F-4 Pluto Crib. The 116-F-4 pluto crib was used from 1950 to 1952 to

dispose of water received from individual process tubes contaminated as a result of fuel-

cladding failures. Water contaminated with an estimated 280 Ci of fission products was

discharged to this crib during its operating period (Dorian and Richards 1978). It is a

subgrade wood frame filled with gravel and measures approximately 3 m x 3 m x 3 in

(10 ft x 10 ft x 10 ft). The current condition of the crib is unknown. It is located

• approximately 36.5 m (120 ft) southwest of the F reactor and has been backfilled with soil.
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Soil sampling was performed in 1975 at locations 4A and 4B shown on Figure 3-6
(Dorian and Richards 1978). These two borings, approximately 3.7 m(12 ft) apart, were
sampled from 2.4 to 6 m(8 to 20 ft) at location 4-A and at 1.5 m(5 ft) at location 4-B (Figure
3-6). Analytical results are provided in Table 3-8. Results for location 4-A indicate elevated
concentrations of ^9^0Pu, Sr, and 137Cs with maximum concentrations as high 5400 pCl/g.
Concentrations decrease up to three orders of magnitude with depth. Elevated
concentrations were not observed in boring 4-B, which did not extend beneath the bottom
of the crib.

3.1.1.4.3 116-F-10 Dununy Decontamination French Drain. The 116-F-10 dummy
decontamination french drain was used from 1948 to 1965 for disposal of decontamination
fluids derived from the decontamination of dummy fuel-element spacers. The drain
consists of a 1-m (3-ft) diameter, vitreous tile pipe that extends vertically through the
ground surface to a depth of 6.1 m(20 ft). The pipe is filled with 3 m(10 ft) of sand and
gravel and is located approximately 61 m(200 ft) south of the F reactor. In addition to
receiving dilute nitric acid, information obtained from the HISS database (Stenner et al.
1988) indicates that liquid waste containing 2,000 kg of sodium dichromate, 2,000 kg of

-- sodium oxylate, and 2,000 kg of sodium sulfamate was also disposed of to this drain.

Three soil borings were drilled in the vicinity of the drain in 1975 (Dorian and
Richards 1978). Boring 10-A was drilled next to the tile pipe, and borings 10-B and 10-C
were completed approximately 3 and 9 m(10 and30 ft) east of the tile pipe. Samples were

Z• collected from these borings at depths ranging from 3.8 to 8.2 m(12.5 to 27 ft). Analytical
results (provided in Table 3-8) indicated elevated concentrations of 'Co, 12Eu and 15sEu,
and 137Cs as high as 610 pCVg in boring 10-B. Location 10-B may have been drilled in the
central portion of the drain. Concentrations were considerably lower in the other borings.

^ 3.1.1.4.4 116-F-3 Fuel Storage Basin Trench. The F reactor fuel storage basin trench
^ was used from 1947 to 1951 to dispose of reactor effluent during a fuel-cladding failure. In

1951, the site also received sludge from the F reactor fuel storage basin. After deactivation,
C!q the trench was backfilled with approximately 2.4 m(8 ft) of soil. The trench is located

within the reactor exclusion fence, approximately 38 m(125 ft) south of the reactor building
and is oriented in an east-west direction. It is approximately 30 m(100 ft) long, with a
variable width of 3 m to 6 m(10 to 20 ft) and a depth of 2.4 m(8 ft).

Two sample borings (3-A and 3-B) were drilled within the trench in 1975 to depths of
5.5 and 6 m(18 and 20 ft) respectively (Dorian and Richards 1978). Locations of these
borings are shown on Figure 3-6. Soil samples were collected at the bottom of each boring.
As reported in Table 3-8, analysis of these two samples indicates concentrations of 0.05 to
0.17 pCi/g for 3H, bOCo, 90Sr, ZEu, and 1-95Eu. Several other constituents, including 134Cs,
137Cs, 15"Eu, 238Pu, and 138/239Pu, were not detected.

3.1.1.4.5 116-F-5 Ball Washer Crib. The 116-F-5 ball washer crib was used in 1953 for
disposal of liquid wastes containing nitric acid derived from the decontamination of boron
steel balls. The crib measures 3 m x 3 m x 3 m(10 ft x 10 ft x 10 ft) and is south of the F
reactor.

One sample was collected from boring 5-A in the vicinity of the crib site at a depth of
3 m(10 ft) in 1975 (Dorian and Richards 1978). Analytical results are provided in Table 3-8.
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The sample collected from this boring indicated radionuclide concentrations of 0.027 to 0.54

pCVg for `'vSr, 137Cs; L4Eu, and I55Eu. Concentrations for other radionuclide constituents
were reported as nondetectable.

3.1.1.4.6 116-F-7 Seal Pit Water Crib. The 116-F-7 seal pit water crib was used from
1960 to 1965 to dispose of water collected in exhaust system filter seal pits in the 132-F-5
building. The crib is approximately 3 m(10 ft) deep and 1.2 m(4 ft) in diameter. It is
located approximately 122 m(400 ft) southwest of the F reactor.

Boring 7-A appears to have been drilled very close to the center of the crib and a
sample was collected at a depth of 3 m(10 ft). As reported in Table 3-8, analysis of this
material shows concentrations of 0.032, 0.057, 0.1 and 0.26 pCVg for 137Cs, 90Sr, 2381239Pu, and
152Eu, respectively. No additional sampling activities appear to have been completed in this

vicinity.

3.1.1.4.7 116-F-11 Cushion Corridor French Drain. The 116-F-11 french drain was
used between 1953 and 1965 to dispose of cushion corridor liquid decontamination wastes.

The unit has a diameter of 1 m(3 ft), is 1 m(3 ft) deep, and is located near the southeast

^-^ corner of the F reactor building.

4i:r

Boring 105-F-A was completed in this area in 1975 (Dorian and Richards 1978). The
boring was drilled to a depth of 2.4 m(8 ft) before terminating due to a concrete

obstruction. A soil sample was collected at a depth of 1.5 m(5 ft) and radionuclide
concentrations (summarized in Table 3-8) varied from 0.01 to 5.6 pCVg. Since this boring is
approximately 30 m(100 ft) away from 116-F-11 these results are likely not representative of
soils near this waste unit

3.1.1.4.8 116-F-12 French Laain. This french drain was used from 1944 until 1964 to

^ dispose of recovered effluent pump prime from the 148-F pumphouse. This effluent pump
„ prime was likely similar to the cooling water discharged from the retention basin. Soil

sampling has not been performed in this area.
CV

cr^
3.1.1.4.9 116-F-13 Experimental Garden French Drain. The 116-F-13 french drain

was used from 1952 until 1976 to dispose of effluent water associated with studies being
conduc.-ted at the experimental garden facility. This unit is 1 m(3 ft) in diameter by 1 in
(3 ft) deep and is located in the northwest comer of the animal research and testing area.

Soil sampling has not been performed in the vicinity of this area.

3.1.15 116-F-1 Lewis Canal. The Lewis Canal is a large surface drainage feature
approximately 914 m(3,000 ft) long and 12 m(40 ft) wide, with an average depth of 3 m(10
ft). The canal drains towards the Columbia River to the north and extends from the west
side of the F reactor building to the Columbia River shoreline.

The canal was used from 1953 to 1960 and routinely received liquid wastes from the

F reactor building and 190-F building (main pumphouse, water treatment plant) and
decontamination wastes from the 189-F building. These liquid wastes sometimes contained

^ sodium dichromate, sulfuric acid, and potassium borate. Approximately 100 kg (220 lbs) of

sodium dichromate have been disposed of to this unit; it is also estimated to have received

10,000 kg (22,000 lbs) of sulfamic add. Amounts of the other chemicals received are

WP 3-11



DOE/RL-91-53
Draft A

•

unknown. In 1953, during the Ball 3X outage, effluent cooling water from the reactor
building drained to the river via this canal.

Soi1 sampling was performed at this site in 1975 (Dorian and Richards 1978). Sample
locations are shown in Figure 3-7. Radiological testing was performed on soil samples
collected at depths ranging from 0.8 to 55 m(25 to 18 ft) and the data are summarized in
Table 3-8. The highest concentrations were observed in boring G, with `iOSr as high as 5.7
pCi/g, 152Eu as high as 260 pCi/g, 60Co as high as 200 pCi/g and 137Cs as high as 32 pCVg.
Elevated concentrations were also observed in borings D, E and K.

3.1.1.6 Unplanned Releases. Only one unplanned release area, UN-100-F-1, has been
designated as a waste site in the 100-F Area. The release occurred in March, 1971, when
the sewer line between the 141-C and 141-M buildings became blocked. The spill site is an
approximately 149 m2 (1,600 ft2) area located east of the 141-C building. It received
contaminated wash water from the animal pens when liquids were pumped from a

MV
. manhole to unblock the sewer. The wash water contained an estimated 4 x 10 Ci of 90Sr

and 1 x 10-6 Ci of '9Pu. The area was covered with clean gravel after the incident.

3.1.1.7 128-F-2 Burning Pit. This burning pit was used between 1945 and 1965 for disposal
of nonradioactive combustible material including paint waste, chemical solvents and

_ assorted office debris. The facility is located in the east end of the 100-FR-1 operable unit.
No sampling data are available.

3.1.1.8 Demolished Facilities. The disposal sites of several demolished facilities have been
identified as potential sources of contamination for the 100-FR-1 operable unit. The

• procedures used to decontaminate and decommission buildings in the 100-F Area are
described in Section 2.1.2.2.2. Potential contamination associated with these facilities is

T 1 discussed in the following sections.

-' 3.1.1.8.1 132-F-1 Chronic Feeding Barn. The 141-F chronic feeding barn was used as
?Rl the main housing facility for sheep and other livestock used in dose studies. The primary

radionuclides they were exposed to were 131 1, 90Sr, 137Cs, and 239Pu. The facilities were
cleaned out and washed down regularly, with the washwater going to the 1607-F6 sewer
system. It is possible, however, that residual contamination remained on the concrete floors
and walls of the facility. There are no records of decommissioning activities or of sampling
or radiological surveys done for the facility. It is assumed that it was demolished sometime
after 1980 and buried in place.

3.1.1.8.2 132-F-2 Inhalation Laboratory. The inhalation facility housed equipment for
performing particulate exposure experiments, as well as laboratory facilities for the dose
studies done on dogs. The main isotope used in the dog experiments was 239Pu. The
possibility exists that parts of the building were contaminated. There are no records of
decommissioning, sampling, or radiological surveys done in the facility. It is assumed that
it was demolished sometime after 1980 and buried in place.

3.1.1.8.3 132-F-3 Gas Recirculation Facility. The 132-F-3 gas recirculation facility •
provided an inert, nonradioactive gas environment within the reactor. The facility housed
recirculation blowers, drying towers, cooler, and filters. Radioactive contamination in the
facility primarily consisted of 14C and 3H. The highly contaminated equipment was
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• removed during decommissioning and disposed of in the 200 Area. Surface smears taken
in the facility over a 100 cm2 (15.5 in) area revealed alpha contamination of less than
200 dpm on all surfaces tested. The maximum direct reading of 15,000 cpm was recorded

in the east end of the piping tunnel that connected the gas recirculation facility to the

reactor (Chattin and Powers 1985). The building was demolished in 1984 and buried in

place.

3.1.1.8.4 132-F-4 Reactor Exhaust Stack. The reactor exhaust stack was used to

disperse exhaust air from the F reactor building. In 1983, the stack was demolished and

buried in a trench located between the 132-F-5 and 132-F-3 buildings. The trench was

backfilled and covered with a 1-m (3-ft) layer of soil. Testing performed on several of the

reactor stacks in the 100 Area prior to decommissioning showed that the stacks contained

residual quantities of radionuclide materials on their interior surfaces. Standard smear

testing performed over a 100-cm2 (15.5-in2) area on these surfaces showed the presence of

3H at concentrations of 400 to 1.3 x 104 pCi/cm2 and 14C at concentrations of 200 to 2.1 x 106

pCi/cm2 (Dorian and Richards 1978). Beta-gamma activity from other radionuclides also

was identified.
C^

e,. 3.1.1.85 132-F-5 Ventilation Exhaust Filter Building. The ventilation exhaust filter

building housed blowers and particulate and activated carbon filters used to treat the

ventilation exhausted from the F reactor building. The primary radioactive contamination

in the building was 6OCo, IvCs, 15ZEu, and 1-94Eu. The filters and other contaminated

equipment were removed during decommissioning for disposal in the 200 Area. Surface

smears over 100 cm2 (15.5 in2) areas in the building revealed beta-gamma contamination of

less than 200 cpm and alpha contamination less than 500 cpm (Beckstrom 1983). The
facility was demolished in 1983 and buried in place.

>.,

3.1.1.8.6 .62-F-6 Lift Station. The 132-F-6 lift station is located at the southeast

ii comer of the reactor building and was used to pump water from the reactor building

drains into the reactor cooling water effluent line. Constituents likely to be associated with

this waste include radionuclides (e.g. 3H, '4C, fiOCo, 90Sr, 137Cs, 152Eu, and 'Eu) and

C%j decontamination chemicals (e.g., sodium fluoride, oxalic acid, and nitric acid). During

decommissioning of the facility in 1987, a survey of the wall, ceiling, and floor areas of the

0` main floor, pump room, switch gear room, and valve room revealed direct beta-gamma

contamination to be less than 200 cpm. The maximum contamination levels recorded were

for the floor areas of the sumps at 5,000 to 25,000 cpm direct beta-gamma.

During the Dorian and Richards (1978) study in 1975-76, samples were collected from

a soil boring identified as location 132-A in Figure 3-6. Analytical results from material

collected from this boring at deFths of 7.6 and ° m(25 and 30 ft) are shown in Table 3-7.

Elevated concentrations were observed with a maximum of 92 pCVg for 152Eu.

3.1.1.8.7 182-F Reservoir. The reservoir received raw water from the Columbia River

for input to the reactor cooling water system. An aerial radiological survey of the 100-F

Area in 1973-74 indicated 60Co surface contamination over the reservoir and surrounding

area ranging up to 0.2 uCi/m2 (Tipton 1975). It is believed that the contamination was

^ present in the incoming river water as a result of cooling water discharges from the eight

reactors upstream. This contamination could have resulted in low levels of surface

contamination of the concrete basin as well as contamination of the surrounding soils if the
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basin leaked. There are no records of decommissioning activities for the 182-F reservoir or
of samples taken in the area. It is assumed that the basin was demolished and buried in
place.

3.1.1.8.8 183-F Treatment Plant and 126-F-2 (183-F) Clearwells. The 183-F treatment
plant contained facilities for treatment of raw water for solids removal and corrosion
control. The clarified water was then stored in the 183-F clearwells for further use in the
reactor cooling water system. Because of the radionuclide contamination associated with
the incoming river water, it is likely that some surface contamination of the facilities and
equipment occurred. No records of decommissioning activities or sampling for these
facilities have been located.

3.1.1.9 Other Sources. Other potential sources of contamination within the 100-FR-1
operable unit include transformer locations, underground storage tanks, chemical storage
areas, and other potentially contaminated demolished building sites.

The potential for PCB contamination exists where transformers were located. PCB
C%' electrical equipment are currently managed by the Westinghouse Hanford Electric Utilities.

The Utility Administrator maintains a data base of all PCB-contaminated electrical
equipment. Historic records for spill cleanup and equipment disposal are also kept by the

,. Electric Utilities. These data will be accessed during the preliminary stages of the RI. The
site of the 151-F substation is the main area of concern for PCBs.

Three 94,625-L (25,000-gallon) underground storage tanks containing heating oil were
located near the 1717-FA steam boiler facility. It is not known if these tanks leaked or how
they were disposed of. Other fuel tanks may have existed on the site, but their locations

Al
are not known.

_ Oils, paints, and solvents were used at 1715-F, 1716-F, and 1717-F. There are no
records of spills in these areas.

Ck!

Animal research activities were carried out in several former reactor facilities,
including 1701-FA, 1701-F, 1707-FA, 1713-F, and 1719-F. The foriner sites of these buildings
may contain demolition debris with low levels of radioactive contamination, depending on
the specific activities involved.

3.1.1.10 Sources within the 100-FR-2 Operable Unit. The solid waste burial areas in the
100-F Area are located within the boundaries of the 100-FR-2 operable unit. These waste
units represent a potential contaminant source that may adversely impact groundwater.
The following subsections provide a brief description and radionuclide inventory for each
disposal area. The radionuclide concentrations indicated by Miller and Wahlen (1987) are
estimates and are not based on actual samples.

3.1.1.10.1 118-F-i Burial Ground. The 118-F-1 burial ground served as the primary
burial ground for solid waste received from F reactor operations between 1954 and 1965.
This area is located southwest of the F reactor building and consists of a designated area •
183 x 152 m (600 x 500 ft), identified with boundary posts. Individual trenches within the
burial ground were covered with several feet of soil at the end of their useful period.

WP 3-14



DOE/RL-91-53
Draft A

i
The area consists of several trenches approximately 6 m(20 ft) deep, which were

oriented in a north-south direction. These trenches received an estimated 10 x 106 kg

(11,000 tons) of solid waste generated during reactor operations (Stenner et al. 1988),

including aluminum tubes and spacers, lead-cadmium poison slugs, graphite desiccant,

aluminum poison slugs, boron poison salines, lead components, and other metallic debris.

In addition to metallic waste, soft waste was also disposed here. This material consisted of

contaminated rags and clothing which was packaged in cardboard boxes for disposal.

A 1987 evaluation estimated that the activity contained in the burial ground consisted

of 332 Ci of 60Co and 284 Ci of ^Ni. Up to several curies each of 3H, 14C, 5 Ni, 90Sr, 137Cs,
152/154Eu, 133Ba, 41Ca, and IomAg were also present Significant nonradioactive contaminants

include up to 21,700 kg (24 tons) of lead and 70,000 kg (77 tons) of lead/cadmium alloy
(Miller and Wahlen 1987).

3.1.1.10.2 118-F-2 Burial Ground. The 118-F-2 burial ground was operated from 1945

until 1965 and received material including soft wastes, reactor components, and hardware.

C14
The area is located west of the 105-F reactor building and consists of a designated area

112 x 99 m(368 ft x 326 ft), identified with boundary posts. During waste emplacement

(V and after closure, the trenches were covered with several feet of soil. This site contains an

estimated 1 x 106 Kg (1,100 tons) of waste material (Stenner et al. 1988).

This area served as the original solid waste burial site in the 100-F Area. There were

eight trenches, approximately 6 m(20 ft) deep located within the site, including one that

was used for disposal of biological solids generated from animal research studies.

Descriptions of waste burial activities (Koop 1964) indicate that several large cylindrical

sleeves were disposed here containing liquid waste from the 108-F biology laboratory

r operations. A 1987 evaluation estimated the radionuclide inventory for the disposal area to

be 1 Ci of 'Co (Miller and Wahlen 1987).

3.1.1.10.3 118-F-3 Burial Ground. The 118-F-3 burial ground, located 100 m(330 ft)

T southwest of the reactor, was used in 1952 to dispose of material generated during the

C1? conversion from a liquid 3X to a Bal13X safety system. This area contains contaminated

material such as thimbles and step-plugs removed from the reactor pile, with an estimated

radionuclide inventory of 1 Ci of 60Co (Miller and Wahlen 1987). The site is 53 x 15.2 in

(175 x 50 ft) and is marked with boundary posts and warning signs. A soil cover,

approximately 1.5 m(5 ft) in depth, was placed over the site in late 1952.

3.1.1.10.4 118-F-4 Pit. The 118-F-4 pit was used in 1949 to dispose of silica gel

removed from the gel tower located in one of the 132-F-3 dryer rooms. After waste

emplacement, the pit was backfilled with a 1.5 m(5 ft) soil cover. The 3 in x 3 m x 3 in

(10 ft x 10 ft x 10 ft) pit is located west of the F reactor building, and the site is identified

with a marker post. A 1987 evaluation estimated the radionuclide inventory to be 0.80 Ci of

3H and 0.02 Cl of 14C (Miller and Wahlen 1987).

3.1.1.10.5 118-F-5 PNL Sawdust Repository. The PNL sawdust repository was used

from 1954 until 1975 for disposal of contaminated sawdust obtained from cleaning of the

^ 141-N sump screen. Uncontaminated manure and sawdust were also disposed of here.

This area measures 152 in x 46 in x 4.6 m(500 ft x 150 ft x 15 ft) and is located along the
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east perimeter road. Approximately I x 106 Kg (1,100 tons) of material have been disposed
of at this site (Stenner et al. 1988).

Sampling of this area was performed in 1981 when five test borings were drilled in
the interior portion of the pit. Analysis of samples collected from a depth of 1.8 to 2.1 m(6
to 7 ft) indicated radionuclide concentrations of 0.53 pCVg of 6OCo, 200 pCVg of 9OSr, and
0.21 pCVg of 239'mPu (Miller and Wahlen 1987). Samples from the other test holes showed
no indication of radioactive contamination. The total radionuclide inventory was estimated
to be 2 to 4 Ci (Miller and Wahlen 1987).

3.1.1.10.6 118-F-6 PNL Solid Waste Burial Ground. The PNL solid waste burial
ground was used from 1965 until 1973 for disposal of biological solid waste from animal
research studies. The site also contains a steel tank used for incineration of animal tissue
and carcasses. This area adjoins the 118-F-1 solid waste burial ground. It is
122 x 61 m(400 x 200 ft), and is identified by marker posts. A 1971 estimate of the
radionuclide inventory was 15 Ci of 90Sr (Miller and Wahlen 1987).

f. 3.1.1.10.7 118-F-7 Miscellaneous Hardware Storage Vault. This site was used from
1945 until 1965 for temporary storage of slightly contaminated reactor hardware. When
there was no longer a need for the parts, the vault was closed out and added to the list of
burial sites. The vault is a 4.9 in x 2.4 in x 2.4 m(16 ft x 8 ft x 8 ft) deep concrete box with
a wooden cover. It is marked by a radiation zone sign. A field radiological survey reports
contamination levels of 200 to 300 cpm inside the vault (Herman 1965a,b). Miller and
Wahlen (1987) estimated the radionuclide inventory to be 1 Ci of 'Co. Although this
facility is located just south of the F reactor inside the 100-FR-1 operable unit, it is
considered a 100-FR-2 waste unit

^t 3.1.1.10.8 126-F-1 Ash Pit. The ash pit contains an undetermined amount of coal ash
produced from the 184-F Powerhouse. The ash from the powerhouse was sluiced to the

° ash pit using raw river water. Cooling water leakage from the effluent pipelines has also
resulted in some near surface radioactive contamination (DOE/RL 1988b). Analysis of the
ash using the EP Toxicity testing procedure did not indicate the ash as a hazardous
material (DOE-RL 1991c).

3.1.1.10.9 128-F-1 Burning Pit. This burning pit was used from 1945 until 1965 for
disposal of nonradioactive combustible material, including paint waste, chemical solvents,
and assorted office debris.

3.1.1.10.10 141-L Strontium Gardens. The strontium gardens were 12 small garden
plots (approximately 4.7 m2 [50 ft2] each) located in the southwest comer of the 100-FR-2
operable unit just south of the 141-L building. These gardens were used for growing cereal
grains, alfalfa, and other crops. Controlled amounts of 90Sr and 137Cs were applied to these
plots. The radionuclide inventory in the area was estimated in 1971 to be 0.03 Ci of 9OSr
and 0.1 Ci of 137Cs (Miller and Wahlen 1987).

3.1.1.10.11 PNL Burn Pit. This site is located southeast of the 126-F-1 ash pit. The
nature of material disposed here and the period during which it was used have not been •
determined.
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• 3.1.1.10.12 PNL Radiation Waste Burial Ground. This site is located in the vicinity

of the 126-F-1 ash pit and is suspected of being used for disposal of animal research

laboratory waste, packaged in radiation boxes. No other information has been obtained on

this site.

3.1.2 Soil

Background and surface soil data for the 100-F Area are presented in the following

subsections.

3.1.2.1 Background Soil Quality. There are no background soil data available specifically

for the 100-FR-1 or 100-FR-2 operable units. Surface soil samples are collected periodically

at a number of.locations to determine the extent of contamination both on and off the

Hanford Site as part of the Hanford Environmental Monitoring Program (Jaquish and

Bryce 1990). These samples are of limited use because they do not provide subsurface soil

data, are only analyzed for a limited range of radionuclides, and are purposely located in

areas where radionuclide levels are most easily detected. On-site samples are collected

c,, around the Hanford Site perimeter, generally in a downwind direction. Because of their

intentional proximity to operating facilities, on-site samples may not be regarded as

providing an adequate background concentration reference point. Data from twelve onsite

sampling stations have been used for the purposes of this work plan (see Figure 3-8), the

locations are:

• 1.85 km (1 mi) northeast of 100-N Area
• 1.85 km (1 mi) east of 100-N Area

• 100 Area fire station

• 200-East Area north central
^[ • East of 200-East Area

• 200-East Area southeast

-° • Southwest of 100-B/C Area cribs

C14 • South of 200-East Area
• East of 200-West Area

d% • 3.7 km (2 mi) south of 200-West Area
• Southeast of Fast Flux Test Facility

• North of 300 Area.

Data from both on-site and off-site samples collected in 1989 (see Figure 3-8) are presented

in Table 3-9. No background soil data have been developed for nonradioactive inorganic

contamin::nts such as nitrate,,sulfate, and chromium. Westinghouse Hanford has proposed

a Hanford Site-wide approach to the characterization and use of background data for

environmental restoration at the Hanford Site, and has developed a plan for systematic

sampling of the vadose zone (Hoover and LeGore 1991).

3.1.2.2 Surface Soil Contamination. There are four locations within the 100-F Area that

are sampled periodically as part of the Hanford Environmental Monitoring Program.

^ Sample locations and their proximity to identified contaminant sources are illustrated in

Figure 3-9. Radionuclide concentrations reported from the 1988 sampling effort are

provided in Table 3-10.
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3.1.3 Groundwater

3.1.3.1 Background Groundwater Quality. Groundwater in the unconfined aquifer on the
Hanford Site is characterized as calcium bicarbonate dominant (Evans et al. 1988). Primary
inorganic constituents include calcium, bicarbonate, sulfate, silica, sodium, chloride,
magnesium, and potassium. Secondary constituents such as ammonia, barium, fluoride,
manganese, and strontium occur in trace amounts, less than 1,000 µg/L. Natural
groundwater on the Hanford Site has a high total hardness (approximately 170 mg/L) and
moderate total dissolved solids content (approximately 250 mg/L). Table 3-11 shows
background levels for selected constituents in Hanford Site groundwater. Background
concentrations of contaminants have been estimated from groundwater samples collected
from areas judged to be unaffected by Hanford operations at the Hanford Site (Evans et al.
1989). The analyses used to calculate background levels were part of the Hanford Sitewide
Groundwater Monitoring Project. Background concentrations unique to the 100-F Area
have not been determined.

f-0 Hoover and LeGore (1991) describe in detail a conceptual model based upon reaction

C" path kinetics for the geochemical evolution of the shallow Hanford Site groundwater.
Implementation of their conceptual model would ideally result in the determination of
maximum concentrations for inorganic, naturally occurring, and anthropogenic chemicals
in the Hanford Site-wide groundwater. Groundwater background values are not provided
in Hoover and LeGore (1991), but compilation and evaluation of existing data towards that
goal is apparently underway. Because hoover and LeGore (1991) use a Hanford Site-wide
approach they do not address groundwater background concentrations specific to the
100-FR-3 operable unit Moreover, due to river influences during high-stage, background in
the 100-FR-3 operable unit may be closer to that of the Columbia River than the overall
Hanford Site.

.^.4

3.1.3.2 Groundwater Contamination. Groundwater in and adjacent to the 100-F Area has
-" been contaminated as a result of site waste disposal practices (Evans et al. 1988). This

CM groundwater is sampled annually at a minimum, primarily for radioactive and inorganic
contaminants. Tritium, which is present in most waste streams, is the most mobile

O% radionuclide in the groundwater at the Hanford Site; therefore, it serves as a good
indicator for the maximum extent of contamination from site operations. Nitric acid, used
in reactor decontamination, is a major source of nitrate in the groundwater beneath the 100
Area (Evans et al. 1989). Like tritium, nitrate is very mobile and can be used to estimate the
maximum extent of contamination. Hexavalent chromium and cadmium are also
contaminants of concern in and adjacent to the 100 Area. During operation of the produc-
tion reactors, sodium dichromate was used to control oxidation of aluminum parts of the
cooling systems. Chromic acid was also used to decontaminate dummy fuel elements.
Other radioactive and chemical contaminants, identified in the discussions on waste
generation and contaminant sources, exhibit varying degrees of mobility.

Pesticides, herbicides, and semivolatile organics have not been detected in the
groundwater in the 100-F Area wells. Trace amounts (below detection limits) of several
organics have been detected in well 699-77-36, west of the 100-F Area. Trichloroethene was
reported in wells 699-77-36 (35 µg/L) and 199-F7-1 (14 pg/L) (Evans et al. 1989). The source
for these contaminants has not been identified. The list of analytes for 100-F Area wells is
given in Table 3-12.
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• Chemical data is available from eleven groundwater monitoring wells that have been

installed in and near the 100-F Area. All of these wells intercept the unconfined aquifer.

Figure 3-10 shows the locations of the wells in relationship to the various 100-F Area

facilities and waste units.

3.1.3.2.1 Summary of Sampling Activities. Radiological and chemical constituents in

the groundwater are routinely monitored throughout the Hanford Site to determine the

nature and extent of contamination resulting from site operations. Tables 3-13, 3-14, and

3-15 summarize the contaminants detected in groundwater from wells in and near the

100-F Area (PNL 1989). Chemical concentrations with time for tritium, nitrate and beta are

shown for selected wells in Figures 3-11 through 3-15.

3.1.3.2.2 Tritium. The highest concentration of tritium in groundwater beneath the

100-F area was 120,000 pCi/1, recorded in well 199-F5-4 in 1978. As shown in Figure 3-11,

concentrations in well 199-F5-4 have steadily decreased to present concentrations of 9,520

pCVL. Figure 3-12 shows concentrations of tritium since 1976 in three other wells (199-F5-6,

199-F8-1, and 199-F8-2). With the exception of a 40,000 pCi/L pulse in 1986, well 199-F8-1

exhibits an overall trend decreasing from approximately 28,000 pCi/L in 1978 to less than

gwr 5,000 pCi/L in 1990. Since operations were discontinued in 1965, the 1986 tritium pulse was

likely due to off-site contamination, probably from the 200 East Area. Well 199-F8-2

indicates a general decrease from 10,000-15,000 pCi/I. in 1979 to approximately 3,000 pCVL

in 1990. With the exception of a spike in 1980, tritium concentrations in well 199-F5-6 have

remained generally less than 2,000 pCi/L since 1979. Tritium in the wells not shown on

Figures 3-11 and 3-12 has remained less than 5,000 pCi/L since monitoring began.

3.1.3.2.3 Nitrate. The highest concentration of nitrate recorded in or near the 100-F

^.. Area was from well 699-77-36 in 1974, measuring 420 mg/L. Concentrations, in this well

have decreased since that time. Nitrate concentrations for two wells (199-F5-4 and 199-F8-1)

located in the center of the 100-F area are shown in Figure 3-13. Nitrate concentrations in

199-F8-1 have generally increased since 1963 from near zero to over 100 mg/L. In 199-F5-4,

r nitrate concentrations were near zero in 1963, peaked at over 50 mgfL in 1975, followed by

cl^l a decrease to near zero in the late 1970's and a general increase since then to approximately

70 mg/L at the present time. Nitrate concentrations in wells near the Columbia River are

0^ shown in Figure 3-14. Concentrations in both 199-F5-3 and 199-F5-6 have remained

generally less than 10 mg/I. with occasional spikes as high as 80 mg/L. The large variability

in nitrate concentrations near the Columbia River is likely a result of changes in

groundwater flow directions due to river stage. Similar patterns in nitrate concentrations

are exhibited in other wells.

3.1.3.2.4 Gross Beta. Groundwater was initially analyzed for gross beta in 1954. In

1964, a year before F reactor shutdown, analysis revealed levels as high as 600,000 pCi/L in

well 199-F5-3. Testing was resumed in the mid 1980s showing levels 3 to 4 orders of

magnitude lower than those found in 1964. Gross beta concentrations for wells 199-F5-3,

199-F5-6, and 199-F8-1 are shown in Figure 3-15. While well 199-F5-3 continues to show

levels in excess of the Washington State MCL for gross beta (50 pCi/L), concentrations have

been below the MCL for the past 4 to 5 years in the other wells.

3.1.3.2.5 Uranium and Strontium-90. In the past, uranium has been as high as

414 pCi/L in well 199-F8-1 (average of 233 pCVL) and 174 pCVL in well 199-F8-2 (average of
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86 pCVL). A 90Sr concentration level of 297 pCVL has been detected in Well 199-F5-3,
significantly above the MCL of 8 pCVL. The average 90Sr concentration detected in this
well is also 190 pCVL.

3.1.3.2.6 Cobalt-60, Cesium-137, and Technetium-99. Cobalt-60, 137Cs, and 99Tc were
detected in the 100-F Area wells below the proposed MCLs of 100 pCVL, 200 pCVL, and
900 pCVL, respectively.

3.1.3.2.7 Organic Chemicals. Three organic chemicals which are common laboratory
and/or field contaminants have been reported in 100-F Area wells. Acetone has been
detected in wells 199-F5-6 (66 µg/L) and 199-F8-1 (126 µg/L). In both cases, this was a
single analysis and has not been confirmed by a second round of sampling. Acetone is a
common field sampling and laboratory contaminant, and resampling is recommended to
confirm the presence of it in these two wells. Hexane has been detected in well 699-77-36
for three different sampling events. The maximum detected was 37 µg/L, with an average
of 12 µg/L. Hexane is commonly used as a field decontamination agent, but is also a
common industrial solvent. Methylene chloride (a common laboratory contaminant) was
reported for one sampling event in well 199-F7-1 at 34 µg/L.

Trichloroethene has been detected in wells 199-F7-1 (5 hits, average 16.6 µg/L) and
m 699-77-36 (11 detects, average 32.7 µg(L). Several chlorinated solvents have been detected at

unquantifiable levels below reliable detection limits in these two wells. The organic con-
stituents in these wells appear to be due to a source not included in the supplied lists of
waste treatment, handling, and disposal facilities. A reference to a "pickling acid vat" as a
possible source for these organics is made in Evans et al. (1989). The location of the
"pickling vat" is not known.

N
3.1.4 Surface Water and River Sediment

s,N Routine monitoring of Columbia River water and sediment began in 1945, soon after
the startup of operations at the Hanford Site, and continues today as part of the Hanford

CY`' Environmental Surveillance Program (Jaquish and Bryce 1990). The monitoring programs
have undergone several changes over the years in response to changing operational
conditions and improved monitoring techniques. Throughout the years, sample locations
have been maintained upstream of the Hanford Site, away from the influence of site
operations to provide information on the background conditions in the Columbia River.
Other sample locations downstream of all site facilities identify impacts from Hanford Site
operations. The purpose of the monitoring programs has been to determine the overall
impact of these operations. Increases in contaminant concentrations observed downstream
of Hanford usually cannot be attributed to any one facility or operation.

Several surveys relating to specific aspects of contamination in the Columbia River
and its associated sedimentary deposits have been completed as part of PNL's Hanford
Environmental Surveillance Program. A comprehensive radiological survey, including
collection of sediment samples, was completed during 1979 by Sula (1980). This survey •
focused on selected areas identified during previous surveys (especially aerial surveys
performed in 1974 and 1978) and also on areas most likely to be used by the public.
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• The survey included both banks of the Columbia River, from the 100-B/C Area

downstream to the confluence of the Columbia and Snake rivers. Elevated radiation levels
were measured at 92 of approximately 30,000 measurement locations, and the elevated

levels were attributed to concentration of contaminated sediment by natural depositional

processes of the Columbia River. The highest levels were found at the White Bluffs Slough

(near the 100-H Area), at the Hanford Townsite Peninsula, and adjacent to the 300 Area.

Sampling results suggested that the sources of radiation in sediment were discreet metallic
flakes containing 60Co radiation.

During 1982 and 1983, an investigation of the seepage of groundwater from the

Hanford Site into the Columbia River along its banks was conducted to supplement the

site-wide surveillance program (McCormack and Carlile 1984). The study included

sampling 115 seeps and springs during the low river level, between Vernita Bridge and

Richland. It also included sampling river water adjacent to the springs. Analyses for

tritium, nitrate, and uranium were used as indicators of contamination. While elevated

levels of these indicators were observed, none exceeded applicable DOE concentration

guides.
^

C" 3.1.4.1 Background Surface Water Quality. Columbia River water samples are collected

upstream of Hanford facilities at Priest Rapids Dam and near the Vernita Bridge to provide

background data from locations unaffected by site operations (Jaquish and Bryce 1990).

Samples collected at Priest Rapids Dam are analyzed for radiological constituents, while

nonradiological analyses are performed on samples collected near the Vernita Bridge as

part of the surface environmental monitoring project. Water quality of the Columbia River

is also monitored by the U.S. Geological Survey (USGS) as part of the National Stream
Quality Accounting Network, which provides primary hydrologic and nonradiological

r. : water quality data (Miles et al. 1990).

4i Two methods of water sampling were used to collect radiological samples: a

composite system that collected fixed volumes of water at set intervals at each location

r during each sampling period and a specifically designed system that continuously collected

q4 waterborne radionuclides from the Columbia River on a series of filters and ion-exchange

resins. As seen in Table 3-16, radionuclide concentrations in the Columbia River water

upstream of the 100-F Area were extremely low in 1989 (Jaquish and Bryce 1990).

Several of the radionuclides identified are undetectable without the use of special

sampling techniques or analytical procedures. Radionuclides consistently found in
measurable quantities in river water are 3H, `JOSr, 1291, 234U, 235U, 238U, and 2391240Pu. These
radionuclides exist in worldwide atmospheric fallout, as well as in effluents from Hanford
Site facilities. In addition, 3H and uranium occur naturally in the environment The 1989
average radionuclide concentrations shown in Table 3-16 are below the applicable state and
EPA drinking water standards in all cases (Jaquish and Bryce 1990).

Nonradiological water quality data for the Columbia River upstream of the Hanford
Site are summarized in Table 3-17. The data are used as indicators of water quality, and
include a number of parameters for which no regulatory limit has been set.

3.1.4.2 Surface-Water Contamination. Radiological and nonradiological pollutants are
known to enter the Columbia River along the Hanford reach (Stenner et al. 1988). In
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addition to direct discharges from Hanford Site facilities, effluent contaminants discharged

to groundwater years earlier are known to enter the river from seeps and springs

(McCormack and Carlile 1984 and Dirkes 1990). Nonradiological pollutants entering the

river may originate from irrigation returns and groundwater springs contaminated by the

extensive agricultural practices north and east of the river.

The nearest Columbia River water samples collected downstream of the 100-FR-3

operable unit were taken at the 300 Area water intake and the city of Richland pumphouse.

These samples are used to identify any possible influence on contaminant concentrations

from Hanford Site operations Qaquish and Bryce 1990). Samples from the 300 Area water

intake are analyzed for radiological constituents (Table 3-18), while the Richland

pumphouse samples are analyzed for radiological and nonradiological parameters (Tables

3-19 and 3-20). All radionuclide concentrations observed during 1989 at the 300 Area water

intake and the Richland pumphouse were well below applicable drinking water standards.

In general, 1989 radionuclide concentrations at the 300 Area water intake and the

Richland pumphouse were similar to those observed at Priest Rapids Dam; however, the
C%'

300 Area water intake had higher concentrations of 3H, 89Sr, 60Co,1z9I 137Cs, and 239,24°Pu,

and the Richland pumphouse had higher concentrations of 3H, 60Co, and 129I, (Jaquish and

Bryce 1990). An increase in radionuclide concentrations downstream of the Hanford Site

- indicates a possible influence of site operations on Columbia River water quality, but the

impact appears small.

Nonradiological river water quality data at the Richland Pumphouse for 1989 are

summarized in Table 3-20. In general, concentrations of nonradiological water quality

' parameters were similar at Priest Rapids Dam and the city of Richland pumphouse. There

is no indication of any significant nonradiological deterioration of water quality along the

Hanford reach of the Columbia River resulting from Hanford Site operations. As was the

^ case at Priest Rapids Dam, applicable standards for Class A waters were met at the

CM
Richland pumphouse Qaquish and Bryce 1990).

Although available data show the levels of radiological and nonradiological

contaminants in the Columbia River water to be low, localized areas of elevated

concentrations attributable to the 100-FR-3 operable unit may exist.

3.1.4.3 Background Sediment Quality. Columbia River sediment has been sampled

intermittently since 1945. Routine sediment sampling occurred from 1945 to 1960.

Background sediment sampling for the Hanford Site was conducted at Priest Rapids Dam

in 1976 (Robertson and Fix 1977) and special studies were ongoing in the late 1970s and

early 1980s (Sula 1980; Beasley et al. 1981). Cesium-137 was the most abundant fallout

radionuclide detected, with trace amounts of Z38Pu, 239124OPu, and 24lAm also present in the

1977 study.

Sediment sampling above Priest Rapids Dam (upstream of the Hanford Site) and

McNary Dam (downstream of the Hanford Site) recently resumed as part of the surface

environmental monitoring project. Results of analyses on samples collected during 1989 •

were published by Jaquish and Bryce in 1990 (Table 3-21). Radionuclide concentrations

observed above Priest Rapids Dam reflect concentrations upstream of all Hanford facilities

and thus provide background information on sediment concentrations for the 100-FR-3
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• operable unit. Analyses of the sediment samples included gamma scans, gOSr, 235U, 238Pu,

and 239/z4°Pu. Background information for chemical constituents in sediment is not

available.

3.1.4.4 Sediment Contamination. Radionuclides, including neutron activation products,

fission products, and trace amounts of transuranics, were discharged into the Columbia

River from early plutonium production in the.100 Area. The radioactive material was

dispersed in the river water and some was absorbed onto detritus and inorganic particles,

incorporated into the aquatic biota or, in the case of larger particles of insoluble material,

deposited on the riverbed. Some of this material has been deposited along the shoreline

areas above the low river level. Radiation surveys of the exposed shorelines, from the

Vernita Bridge upstream from the 100-B/C Area, to the confluence of the Snake River,

during 1978 and 1979 revealed areas along the 100-F Area with elevated exposure rates

(>25 µR/hr). The maximum reading for this area was measured at 31 µR/hr in the

floodplain immediately adjacent to the 100-F Area. The predominant radionuclides in the

sediments with these elevated rates were 60Co, 137Cs, and 152Eu. Discrete particles of

C.")
contamination were found along flat, rocky areas both upstream and downstream of the
100-F Area (Sula 1980).

C!S
Results from recent sediment-sampling activities at McNary Dam are available for

calendar year 1989 (Jaquish and Bryce 1990) and are summarized in Table 3-21. Surface

sediments behind McNary Dam are known to contain low levels of Hanford origin

radionuclides (Robertson and Fix 1977; Beasley et al. 1981) in addition to radionuclides from

general atmospheric fallout. Concentrations of 60Co, 90Sr, I34Cs, 137Cs, 23$Pu, and 139/'40Pu

were higher in sediments from behind McNary Dam than from behind Priest Rapids Dam
(Jaquish and Bryce 1989). At this time, it is not known if, or what percentage, the 100-K
Area operations contributed to these higher-than-background radionuclides in sediments

behind downriver dams. Data on chemical characterizaiiun of sediments are not currently

available.

CV 3.1.5 Air

CY% Routine monitoring of the air, both on and off the Hanford Site, has occurred since

the early production operations. The focus of these programs has been airborne

radionuclides. For a more detailed discussion of meteorology and air monitoring, see

Section 3.1.5 of the 100-FR-1 operable unit work plan.

3.1.6 Biota

Data concerning biota in the 100-F Area are discussed in the following paragraphs.

3.1.6.1 Terrestrial Biota.

3.1.6.1.1 Terrestrial Flora. Sampling stations used to determine background

• concentrations of selected radionuclides in native vegetation are the same as those used to
determine off-site soil surface contamination shown in Figure 3-8. Table 3-22 lists
radionuclide concentrations in vegetation at sampling stations in the 100 Area and the
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average concentration for off-site locations. No sampling stations are located within or

immediately adjacent to the 100-F Area. The three stations listed in Table 3-22 are those

that are closest to the 100 Area.

3.1.6.1.2 Terrestrial Fauna. Limited vegetative and wildlife monitoring results are

reported in Jaquish and Bryce (1990). No background terrestrial fauna data are available.

Wildlife monitoring results of pheasants and rabbits during 1989 from two locations in the

100 Area are summarized in Table 3-23. Sample locations are shown on Figure 3-16.

Median values of 90Sr (in bone) and 137Cs (in muscle) from rabbits measured in 1989 are

shown in Figure 3-17. The level of 90Sr in bone samples indicated that at least one of the

rabbits may have at some time been exposed to food, water, or soil (by burrowing)

contaminated with 90Sr.

The Hanford Environmental Monitoring Program collects muscle and bone samples

from deer on the Hanford Site for radionuclide analysis. No samples have been collected

in the 100 Area in recent years.

1^? 3.1.6.2 Aquatic Biota. Site-specific data concerning the contamination levels of aquatic

fauna in 100-FR-3 operable unit vicinity are sparse; however, applicable data from other

resources are available to identify the extent of aquatic biota contamination. For example,

Jaquish and Bryce (1990) have published data on contamination in whitefish muscle and

carcasses collected upstream of the Hanford Site boundary and within the 100 Area near

the 100-D Area (Table 3-24). Data on contamination of bass muscle and carcasses from the

100-F Area are also shown in Table 3-24 but there were no bass collected upstream of the
Hanford Site for comparison. Similar data are available for years before 1988 in the annual
Hanford Site radiological surveillance reports. The levels reported in earlier years, prior to

y 1980, are similar to those shown in Table 3-24. An extensive survey was done in the 100-F

Area from 1966-1967 while the reactors were operating. The data represents radionuclide

., concentrations collected under operating conditions (Watson et al. 1970).

CM Cushing (1979) presents data on concentrations of 22 stable tiace elements in

011
phytoplankton, caddishly, larvae, and whitefish muscle. All these samples were collected

from the Columbia River, downstream of the 100-B/C Area including the 100-K Area.

3.1.6.3 Riparian Biota. The Columbia River shoreline adjacent to the 100 Area is a narrow

band of riparian vegetation dominated by reed canary grass and other grasses, sedges, and

rushes.

Strontium-90 was measured in the leaves and stems of reed canary grass in the

riparian zone at selected locations downstream from the 100-K Area as far as the city of

Richlaad. The highest concentrations were measured in samples collected near the 100-N

Area, and the lowest near Richland. Concentrations were greater in samples collected near

the 100 Area than they were at the White Bluffs Ferry Landing downstream from the 100-H
Area. Tritium was measured in leaf water extracted from six black locust trees growing just
upstream of the 100-K Area water intake. Maximum tritium concentrations were 12,000
pCVL. This was greater than the concentrations of tritium in well water sampled near the
trees. Strontium-90 was measured in the egg shells of Canada geese nesting on islands in
the Columbia River near the 100-H Area. Nests from an island near Ringold had slightly
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enhanced levels of 90Sr; however, the concentrations were too low to observe health or
reproductive defects in wild geese (Rickard and Price 1989).

It is expected that deep-rooted plants growing in the riparian zone of the Columbia
River can serve as biological indicators of chemical contamination in the riparian
environment (Rickard et al. 1978 and Fitzner et al. 1981). Cadmium and mercury have been
measured in the nest debris (feces and food scraps) at one Hanford Site heron rookery.
The levels of these metals found in herons on the Hanford Site, however, are lower than
those reported elsewhere in the northwest (Fitzner et al. 1981). Heavy metal concentrations
have also been examined in eggs and in young herons from the Hanford Site. No elevated
levels were detected for lead, copper, zinc, or mercury (Blus et al. 1985). These data,
however, provide a useful baseline for comparison with future years.

Birds of prey, particularly owls, have been implicated in the spread of radionuclides
near the 100-D, 100-F, and 100-H Areas (Cadwell and Fitzner 1984). Pellets (re ur itated,
undigestible prey remains) were found that contained ^Mn, 60Co, 137Cs, and t^2,1s^1ssEu,

and two naturally occurring radionuclides, 40K and 226Ra. The mean 137Cs concentration
C14 for barn owl pellets collected near these areas was 3.1 ±1.1 pCVg dry weight. Pellet
y f' analysis indicated these owls were feeding mostly on small mammals.

3.2 POTENTIAL APPLICABLE OR RELEVANT
AND APPROPRIATE REQUIREMENTS

Remedial action at the 100-FR-3 operable unit is generally required to comply with
federal and state environmental laws and promulgated standards, requirements, criteria,
and limitations that are legally applicable or relevant and appropriate under the
circumstances presented by the relea^^ or threatened release of hazardous substances,

^ pollutants, or contaminants. This is referred to as compliance with ARARs.

" Three categories of potential ARARs will be evaluated: contaminant-specific ARARs,
location-specific ARARs, and action-specific ARARs. When requirements in each of these
categories are identified, a determination must be made as to whether those requirements

0` are applicable or relevant and appropriate. A requirement is applicable if the specific terms
(or jurisdictional prerequisites) of the law or regulations directly address the circumstances
at a site. If not applicable, a requirement may nevertheless be relevant and appropriate if
circumstances at the site are, based on best professional judgment, sufficiently similar to the
problems or situations regulated by the requirements.

To-be-considered (TBC) information is non-promulgated advisories or guidance
issued by federal or state governments that are not legally binding and do not have the
status of potential ARARs; however, in some circumstances, TBCs will be considered along
with ARARs in determining the remedial action necessary for protection of human health
and the environment. TBCs complement ARARs in determining what is protective at a site
or how certain actions should be implemented. As an example, drinking water maximum
contaminant levels (MCLs) do not exist for all contaminants, and TBCs may be helpful in

• defining appropriate remedial action goals.
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The EPA has developed a two-volume guidance document for preparing ARARs in

CERCLA Compliance with Other Laws Manual, Interim Final (EPA 1988d, EPA 1989c). This
guidance document defines the three categories of ARARs, as follows.

Ambient or contaminant-specific requirements are usually health- or risk-

based numerical values or methodologies that, when applied to site-
specific conditions, result in the establishment of numerical values. These

values establish the acceptable amount or concentration of a contaminant

that may be found in, or discharged to, the ambient environment.

Performance, design, or other action-specific requirements are usually

technology- or activity-based requirements or limitations on remedial

actions.

• Location-specific requirements are restrictions placed on the

concentration of hazardous substances or the conduct of activities solely

because they occur in special geographic areas.

Potential contaminant- and location-specific ARARs are preliminarily identified in this

section, and potential action-specific ARARs are briefly discussed. A detailed compilation of

preliminary ARARs for the 100 Area is currently being performed.

3.2.1 Contaminant-Specific Requirements

A contaminant-specific requirement sets concentration limits in various

environmental media fnr specific hazardous substances, or contaminants. Based on existing

e3 data, some of the key currently known or suspected contaminants that may be present in

the 100 Area include: cadmium, chromium, lead, mercury, nitrate, sulfate, chloroform,

tetrachloroethylene, 1,1,1-trichloroethane, tritium, carbon-14, cobalt-60, nickel-63, strontium-

04 90, iodine-129, cesium-137, europium-152, europium-238, plutonium-239, plutonium-240,
americium-241.

Contaminant exposure pathways include ingestion of soils, water, and biota;
inhalation of particulates; dermal contact with soils, water, and building rubble; and
exposure to radiation. The currently identified potential federal and state ARARs are
summarized in the following sections.

3.2.1.1 Federal Requirements. Federal contaminant-specific requirements come from seven
main citations in the Code of Federal Regulations (CFR).

3.2.1.1.1 Nuclear Regulatory Commission Standards for Protection Against
Radiation (10 CFR 20). These regulations apply to activities licensed by the Nuclear
Regulatory Commission and specify radiation dose standards for individuals in restricted
and unrestricted areas. The standards for emissions to air in unrestricted areas are
potential ARARs both for ambient conditions and during any remedial action that could
affect the air pathway. These standards are listed in Table II of Appendix B of 10 CFR 20 •
for various isotopes. For example, the standards for concentrations in air above
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back round (soluble values) range from 2x10-7µCi/ml for 3H to 7x10"$ µCi/ml for 99Tc to
3x10^2 µCi/ml for 238U.

3.2.1.1.2 National Emission Standards for Hazardous Air Pollutants (40 CFR 61).
Subpart H-National Emission Standards for Emissions of Radionuclides other than Radon
from Department of Energy Facilities (40 CFR 61.90-61.97), and Subpart M-National
Emission Standard for Asbestos (40 CFR 61.140-61.156), are included in 40 CFR 61.

National Emission Standards for Emissions of Radionuclides other than Radon from
Department of Energy Facilities applies to facilities owned or operated by DOE, except for
any facilities regulated under 40 CFR 190, 191, and 192. These standards could be either
contaminant-specific or action-specific (such as a removal action) ARARs for the air
pathway. The standards mandate that emissions of radionuclides to air from DOE facilities
shall not exceed those amounts that cause any member of the public to receive in any year
an effective dose equivalent of 10 mrem/yr. Doses from radon-220 (22ORn), radon-222
(222Rn), and their respective decay products are excluded from these limits.

°ql National Emission Standards for Asbestos provides standards for demolition and
disposal of asbestos. These standards could be either contaminant-specific or action-specific
ARARs for the air pathway.

e.
3.2.1.1.3 Resource Conservation and Recovery Act, Subtitle C Requirements

(40 CFR 260-271). These regulations are the governing requirements for owners and
operators of hazardous waste treatment, storage, and disposal facilities, and for generators
and transporters of hazardous wastes.

t 3.2.1.1.4 Environmental Protection Agency Rules for Controlling Polychlorinated
Biphenyls under ::Le Toxic Substances Control Act (40 CFR 761). These regulations

^ control the manufacture, processing, storage, disposal, and cleanup of PCBs. Generally,
PCBs are only regulated if the source of the spill contained greater than 50 mg/kg PCBs.

- Spills that occurred before May 4, 1987, must be cleaned up in accordance with the spill
Sy policy in 40 CFR 761.120. These regulations set forth requirements based on specific

circumstances.
C3^

3.2.1.1.5 Safe Drinking Water Act [42 U.S.C. 300(f)]. The Safe Drinking Water Act
establishes maximum contaminant levels for constituents in drinldng water.

3.2.1.1.6 Clean Water Act (33 U.S.C. 1251). The Clean Water Act establishes water
quality standards for surface waters and pretreatment standards for waste waters released
to publicly owned treatment works (POTWs).

3.2.1.1.7 Clean Air Act (42 U.S.C. 7401). The Clean Air Act establishes National
Primary and Secondary Ambient Air Quality Standards (40 CFR 50), National Emission
Standards for Hazardous Air Pollutants (40 CFR 61), and New Source Performance
Standards (40 CFR 60).

• 3.2.1.2 State of Washington Requirements. State of Washington contaminant-specific
requirements are listed in the following four regulations.
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3.2.1.2.1 Model Toxics Control Act (WAC 173-340). The Model Toxics Control Act

establishes methods and standards for determining cleanup levels in environmental media,

including groundwater, surface water, and soil. Additionally, this regulation contains

standards for air emissions. It also provides the methodology for determining cleanup

alternatives.

3.2.1.2.2 Washington Standards for Protection Against Radiation (WAC 402-24).

These regulations specify radiation dose standards for permissible levels of radiation in

unrestricted areas. Table II of Appendix A of WAC 402-24 itemizes the allowable

concentrations in air above natural background. The values in Table II are the same as

Table II, Appendix B, of 10 CFR 20.

3.2.1.2.3 Washington Ambient Air Quality Standards and Emission Limits for

Radionuclides (WAC 173-480). The Washington State Department of Ecology ambient air

quality standards and radionuclide emission limits mandate that radionuclides in the air
must not cause a maximum accumulated dose equivalent of more than 25 mrem/yr to the

[J? whole body or 75 mrem/yr to a critical organ of any member of the public (excluding doses
from radon and radon decay products).

° 3.2.1.2.4 Washington Monitoring and Enforcement of Air Quality and Emission

Standards for Radionuclides (WAC 402-80-050). The Washington State Department of

" Social and Health Services Air Quality and Emission Standards for Radionuclides adopt the

^ Ecology standards in WAC 173-480 by reference.

3.2.2 Action-Specific Requirements

^ Action-specific ARARs are requirements that are triggered by specific remedial actions

at the site. These remedial actions are not fully defined until the FS phase; however, the

universe of action-specific ARARs defined by a preliminary screening of potential remedial

action alternatives will help focus the FS alternatives. Potential action-specific ARARs may

include the following:
^

• 29 CFR 1910, Occupational Safety and Health Standards (General
Industry Standards)

• 29 CFR 1910.120, Hazardous Waste Operations and Emergency Response

• 29 CFR 1925, The Safety and Health Standards for Federal Service
Contracts

• 40 CFR 50, National Ambient Air Quality Standards

• 40 CFR 52, Prevention of Significant Deterioration

• 40 CFR 60, New Source Performance Standards

• 40 CFR 61.90, National Emissions Standards for Radionuclide Emissions
from DOE facilities
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• 40 CFR 191, Radiation Protection Standards for Managing and Disposing

of Spent Nuclear Fuel, High-Level, and Transuranic Radioactive Wastes

• 40 CFR 260 through 280, RCRA Hazardous Waste Regulations

• 49 CFR 171-172, Hazardous Materials Regulations

• RCW 70.95, Washington Solid Waste Management Recovery and
Recycling Act

• RCW 90.03, Washington Water Code

• WAC 173-160, Washington Minimum Standards for Construction and
Maintenance of Water Wells

• WAC 173-216, Washington Waste Discharge Program

^ WAC 173-303, Washington State Dangerous Waste Regulations

I°?
• WAC 173-304, Washington Minimum Functional Solid Waste Handling

Standards

• WAC 173-400, Washington Air Pollution Control Regulations

• Washington Department of Environmental Quality Air Toxics Policies.

t..

3.2.3 Location-Specific Requirements

Location-specific ARARs identify requirements for site activities that are triggered by
characteristics of the site location, including sensitive habitats, floodplains, fault locations,

f4 historical and prehistorical resources, and wetlands. These ARARs are listed in Table 3-25.

®` 3.2.4 Other Criteria and Guidance

In addition to the listed ARARs, there are other federal and state criteria, advisories,
and guidance that can be considered in determining the appropriate degree of remediation
for the 100-FR-3 operable unit. These additional items are summarized in the following
paragraphs.

3.2.4.1 Health Effects Assessment. Several contaminants detected at the site do not have
standards for soils. For individual carcinogens that do not have federal or state standards,
but have a carcinogenic potency factor, soil concentrations can be calculated that would
result in a 10-4 to 10"6 excess lifetime cancer risk by inhalation or ingestion. The National
Oil and Hazardous Substance Contingency Plan (NCP) states that for known or suspected
carcinogens, acceptable exposure levels are generally concentration levels that represent an
excess upperbound lifetime cancer risk to an individual of between 10-4 and 10'. In other
words, no more than one canc?r in 10,000 to 1,000,000 individuals exposed is allowable
under the NCP. MTCA has an upper limit of 10"5 to 10'6 excess cancer risk. Excess lifetime
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cancer risk is defined as the incremental increase in the probability of developing cancer
compared to the background probability. For noncarcinogenic compounds, NTCA and the
NCP require that concentrations do not exceed levels that would result in no observable
adverse health effects calculated using reference doses.

3.2.4.2 ICRP/NCRP Guidance. The International Commission on Radiation Protection
(ICRP) and the National Council on Radiation Protection (NCRP 1987) recommend an
effective dose limit of 100 mrem/yr for individual members of the general public.

3.2.5 Proposed Regulations

The EPA has issued an Advance Notice of Proposed Rulemaking for radiation
regulations in 40 CFR 193 and 40 CFR 194. These potential regulations are for low-level
radioactive waste and residual radioactivity from demolition and decommissioning
activities, respectively. At this time, EPA has not issued any proposed regulations. The

`'`^ EPA has also issued Proposed Rules for Corrective Action for Solid Waste Management
Units at Hazardous Waste Management Facilities in 40 CFR Parts 264, 265, 270, and 271
(55 FR 30798). These rules would create a new Subpart S in the RCRA Part 264 regulations
to define requirements for conducting remedial investigations, evaluating potential
remedies, and selecting and implementing remedies at RCRA facilities.

3.3 POTENTIAL IMPACTS TO PUBLIC HEALTH AND THE ENVIRONMENT

The purpose of Section 3.3 is to provide a preliminary qualitative assessment of the
impact of known contaminants on human health and the environment from the 100-FR-3

74 operable unit. This assessment is based on currently available information regarding the
contaminant sources, locations, and quantities described in Section 3.1, and the conceptual

'°' contamination exposure pathway model for the operable unit. The conceptual model is

C4
developed in Section 3.3.1 and identifies contaminant sources, release and transport
mechanisms, exposure routes, and receptors. The objectives of this assessment are to:

f3^ identify any imminent and substantial endangerments that need to be remediated through
expedited response actions (ERAs); identify priority sources of contamination and routes of
exposure that should be remediated through IRMs; and focus data collection activities for
the RI/FS. The conclusions in this section are tentative and will be subject to refinement
based on the results of the RI.

3.3.1 Conceptual Exposure Pathway Model

Based on the foregoing information, a conceptual model of potentially significant
contaminant exposure pathways for the 100-FR-3 operable unit was developed. The model,
which focuses on the current understanding of the operable unit, is presented in Figure
3-18 and includes groundwater, surface water and sediments. The contamination of vadose
zone soil associated with the 100-FR-3 operable unit is specifically discussed under the 100-F
Area source operable unit work plans (e.g., 100-FR-1).
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• The purpose of the conceptual model is to present hypotheses of unit-specific

contaminant exposure pathways. During the RI, the conceptual model hypotheses will be

tested and refined in an iterative manner until the understanding of the operable unit is

sufficient to support subsequent decisions regarding corrective measures. By conducting

the RI in this manner, the project becomes more efficient as the investigation is kept

focused on unit-specific objectives. .

Each exposure pathway must contain the following per EPA (1986):

• A contaminant source
• A contaminant release mechanism
• An environmental transport medium
• An exposure route
• A receptor.

Each of these components of the model is discussed in the following sections.

fx7r
3.3.1.1 Sources. The main sources of contamination at the site are process effluent disposal

facilities, including a variety of retention basins, cribs, pipelines, tanks, and trenches.

Detailed information of each of the operable unit waste facilities and their associated

contaminants is presented in Sections 2.1.4 and 3.1.1 of this operable unit work plan and

the 100-F Area source operable unit work plans (e.g., 100-FR-1).

Once a release to the environment occurs, contaminants can be bound in soils and

river sediments before being slowly re-released. These media thus serve as potentially
significant secondary contaminant sources.

e.:.

3.3.1.2 Release Mechanisms. Release mech9nisms can be divided into primary and
N secondary categories. A primary release is from a primary contaminant source and a

^ secondary release is from a secondary contaminant source.

SO[ Reactor cooling water and process effluent from operable units adjacent to the site

(e.g., 100-FR-1) are known to have infiltrated the soils surrounding the reactor basins and

the process effluent transfer, treatment, and disposal facilities. Some of this effluent was

also directly discharged to the Columbia River. Pipeline and retention basin leaks resulted

in discharges to surface soils and the vadose zone. The most significant primary release

mechanism at the 100-FR-1 operable unit is infiltration and the most substantial

contributions are from reactor cooling water and process effluent. Although the reactor is

no longer generating process effluents, past discharge of water contaminated with

immobile substances could be a significant source of present contamination of river

sediments.

The most significant release mechanisms from the secondary soil sources are

desorption of the immobile contaminants from the aquifer matrix, and subsequent

infiltration and migration of contaminants from the vadose zone to groundwater. Other

potential mechanisms that could be significant are fugitive dust generation of dry,

contaminated surface soils and overland flow during precipitation events.
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3.3.1.3 Environmental Transport Media. Contamination introduced to the soil can

eventually reach the groundwater, which may transport the material to the Columbia
River. This is currently considered to be the predominant mode of contaminant transport
at the 100-FR-3 operable unit. The Columbia River also serves as a transport medium for
these contaminants, as well as those which were introduced directly into the river.

3.3.1.4 Exposure Routes. Contamination in groundwater and the river may become
accessible to humans through a variety of exposure routes. Exposure routes pertinent to

the Columbia River include:

• Ingestion of river water

• Ingestion of crops irrigated, and products from animals watered, with

river water

•
cr*

Ingestion of fish from the river

^ • Dermal contact with river water

°' • Direct radiation resulting from immersion in the river

^"' • Ezposure to sediments and seeps along the river shoreline.
,•.,
^ Exposure routes for contaminated groundwater include:

. „ • Ingestion of well water

mE • Ingestion of crops irrigated and products from animals watered with well

water

C4 • Dermal contact with contaminated water

ON • Direct radiation resulting from contamination deposited on the ground

surface by crop irrigation.

Access to groundwater in the vicinity of the 100-FR-3 operable unit will be precluded

until institutional controls over the site are relaxed. Prior to loss of institutional control,

groundwater contaminants are accessible only through regional wells located downgradient
of the Hanford Site and outside its boundaries.

Although other exposure routes are possible, they are expected to be less significant.

Exposure routes associated with soil and air are specifically addressed in the 100-FR-1

source operable unit work plan.

3.3.1.5 Receptors. Receptors are organisms that have the potential for exposure to the
released contaminants. Figure 3-18 divides this component of the pathway into biota and ^
humans.
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• The point of exposure for aquatic biota is in surface waters. Aquatic and riparian
flora could absorb contaminated water and sediments. Aquatic and riparian animals may

be exposed by direct contact, inhalation, and ingestion of contaminated sediment, water,

plants, and animals. Aquatic biota may serve as a contaminant source (via ingestion) to

humans or other terrestrial animals.

Columbia River water drawn from a river pumphouse in the 100-D Area presently
serves as a backup drinking water supply for approximately 3,000 people in the 100-B/C,

100-D/DR, 100-F, 100-N, and 200 Areas. An additional 3,000 persons rely on river water for

drinking supplies in the 300 Area, approximately 28 mi (47 km) downstream.

The Columbia River is a source of domestic water for the downstream cities of

Richland, Kennewick, and Pasco. These cities total approximately 86,000 people. In

addition to those exposed to potentially contaminated drinking water, human receptors

also include those who engage in any of the other activities described in Section 3.3.1.4.

Several irrigation intakes exist downstream from the 100-FR-3 operable unit, the nearest of.

which are located at Ringold and Taylor Flats. These intakes primarily serve as sources of
C)^ water for irrigation of fruit orchards and forage crops. River water withdrawn at Ringold

IT Flat is used at a fish hatchery where steelhead trout and chinook salmon are raised.

This preliminary assessment is based on current land and water use in the 100-FR-3

operable unit environment and the Columbia River. This is appropriate since DOE is

currently maintaining active institutional controls of the Hanford Site; however, the

possibility and consequences of future residential, agricultural, commerciaVindustrial, or

recreational land uses will need to be considered for determining potential risk to receptors
under these scenarios. The methodology for conducting both a qualitative and baseline
risk assessment for future potential land use scenarios is currently under development.

The conclusions of this section are therefore tentative, and will be subject to refinement

1'4 based on the development of the risk assessment methodology and on the results of the RI.

3.3.1.6 Exposure Summary. Preliminary evaluation suggests that the most probable

01 primary sources of contaminant releases to the 100-FR-3 operable unit environment are the
process effluent (mostly contaminated water) disposal facilities. While process effluents
were once discharged directly into the Columbia River, the current mechanism of
contaminant release is through infiltration from contaminated soils near the facilities into
the underlying groundwater. This groundwater eventually discharges into the Columbia
River where it can contaminate the sediments and has the potential to impose adverse
impacts upon local biota. The conceptual exposure pathway model will be tested and
refined during the RI as additional data provide a better understanding of the operable
unit.

3.3.2 Contaminant Characteristics

With the large number and wide variety of waste types known to have been
disposed of adjacent to the 100-FR-3 operable unit, it becomes necessary to focus on those

^ that pose a potential threat to human health or the environment. The focus will be on
those contaminants that are characterized by the following:
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• Present in the greatest quantity

• Most toxic
• Most persistent in the environment

• Most mobile in the environment

• Most apt to bioaccumulate
• Found at elevated levels in the environment.

Each of these factors is discussed below, and the information provided will be used to
preliminarily identify operable unit contaminants of interest in Section 3.3.3.

3.3.2.1 Quantity. Table 3-26 presents all the known nonradioactive waste constituents that

were disposed of adjacent to the 100-FR-3 operable unit (i.e., in the 100-FR-1 operable unit).

Little information on nonradiological contamination at the site is available and is limited

primarily to information on the chemicals used at the site and limited groundwater

sampling data. Some historical data are available concerning the use of inorganic

chemicals, but characterization efforts have generally not included analyses for

" nonradioactive, inorganic species. Groundwater sampling data are available for some

organic species in the 100-F area, but information on the use of organic compounds is

lacking. Transformers and hydraulic machinery containing polychlorinated biphenyls were

used in the 100-F Area.

Table 3-27 provides a preliminary list of radionuclides disposed of or remaining in

the 100-FR-1 operable unit, along with their physical half-lives. Only radionuclides with

half-lives greater than one year are listed, as those with shorter half-lives will have decayed

to an insignificant fraction (1 x 10') of their original activity, having been produced more

than 20 years ago. All relevant daughter products are included, regardless of. whether their

half-lives are less than one year.

Not all of these radionuclides appear on the list of contaminants of interest

° (Table 3-28). Excluded are those which, in spite of their half-lives, are produced in

cm relatively small amounts and contribute only a small fraction of the total activity (e.g.,

selenium-79, zirconium-93, niobium-94, palladium-107, cadmium-113m, samarium-151). Also

not included are 23$Pu and 241Pu, as 2390'4oPu account for over 95% of Pu production, have

longer half-lives, and provide a similar or greater hazard compared to 23$Pu and 241Pu.

Cesium-134 (when compared to 137Cs) is excluded for similar reasons.

3.3.2.2 Toxicity. Table 3-26 also indicates which of the operable unit waste constituents are

designated as hazardous substances pursuant to CERCLA (40CFR 302.4). As a general rule,

those constituents designated as hazardous can be regarded as being more toxic, and thus

of more concern, than those not so designated. While organic solvents may have been

used and disposed of adjacent to the 100-FR-3 operable unit, particular chemicals have not

been identified. Until such a determination is made, these categories will not be designated

as hazardous substances. All radionuclides are classified by EPA as Group A Human

Carcinogens and are therefore designated as hazardous substances.

3.3.2.3 Persistence. The constituents presented in Tables 3-26 and 3-27 can be divided into

four general contaminant-type categories:
9

Metals
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• • Corrosives
• Radionuclides
• Organics.

Metals such as lead and chromium are persistent in the environment because they

are not subject to biodegradation or chemical decomposition. Corrosive acids, bases, and

salts, such as nitric and sulfuric acid, do not persist in the environment in their original

form because they rapidly dissociate into their constituent ions once in contact with water.

Upon dissociation, often only one of the constituent ions poses an environmental concern

from a toxicity standpoint. Chlorine, while toxic, is very unstable under environmental

conditions and, as such, is nonpersistent. Polychlorinated biphenyls are extremely

persistent in the environment. Persistence of other potential organic contaminants depends

upon the specific compounds.

The environmental persistence of radionuclides is directly related to their half-lives,

which are provided in Table 3-27. As mentioned in Section 3.3.2.1, for those radionuclides

expected to be present within the 100-FR-3 operable unit, only those with half-lives greater

C4 than one year, except for significant daughter products, are listed in Table 3-27. In addition

to physical decay, persistence of radionuclides is also a function of their chemical properties

(e.g., physical state, mobility, solubility, etc.). For example, krypton-85, being a gas, will

have long since dissipated, and is not included in the list of contaminants of interest (Table

3-28).

3.3.2.4 Mobility. The mobility of metals through the environment is highly dependant on

the exact chemical form of the element, which in turn depends on environmental

conditions. Because many metals bind ionically to soils or form insoluble precipitates, their

environmental mobility is generally somewhat retarded. On the other hand, complexation

1 with certain organic anions may enhance the mobility of the complexed metals. The

^ constituent ions of corrosive compounds (e.g., sulfate and chloride) are often mobile, unless

they combine with a metal to form an insoluble precipitate. Organic solvents, if present,

-- are generally mobile. Polychlorinated biphenyls and herbicides, if present in the 100-F area,

are more persistent in the environment and relatively immobile in soil.

Metallic radionuclides (e.g., uranium, plutonium, cobalt) generally have a retarded

environmental mobility because they bind tightly to soil and do not move easily through

the soil column. However, if complexing agents are present, radioactive and

nonradioactive metals can form complexes that may enhance their mobility. Other

radionuclides (e.g., H-3 and carbon-14) are highly mobile in soil and groundwater.

Due to the large degree of uncertainty regarding this contaminant characteristic,

mobility is not used as a screening criterion for the 100-FR-3 operable unit contaminants.

3.3.2.5 Tendency to Bioaccumulate. Some contaminants have a tendency to accumulate in

biological tissues if absorbed or consumed by organisms. Unitless bioconcentration factors

(EPA 1986; NRC 1977) for some of the contaminants at the 100-FR-3 operable unit are listed

in Table 3-29. This list is presented for informational purposes only, and bioaccumulation

• potential is not used as a screening criterion for the operable unit contaminants.
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3.3.2.6 Environmental Occurrence. The environmental occurrence of contaminants in the

100-FR-3 operable unit can be determined through the evaluation of existing groundwater

data. Groundwater in and adjacent to the 100-F Area has been contaminated as a result of
site waste disposal practices (Evans et al. 1988). This groundwater is sampled annually at a
minimum, primarily for radioactive and inorganic contaminants. The following constituent
list was developed from the results of these samples.

• Metals--
Chromium

Corrosive derivatives--
Nitrate

• Radionuclides--
Tritium

Pn Cobalt-60
Strontium-90
Technetium-99
Cesium-134/137
Uranium-235/238

^,.
Organics-
Trichlorethene

The elevated presence of the above contaminants in 100-F Area groundwater could
also be attributable to high disposal quantities, high environmental mobility, or high

environmental persistence.

^ 3.3.3 Contaminants of Interest

Table 3-28 contains a preliminary list of contaminant parameters of interest for the
100-FR-3 operable unit. This list was developed by taking into account the contaminant
characteristics presented in Section 3.3.2. The list contains contaminant parameters in the
categories of metals, nonmetallic ions, and radionuclides. Radioactive daughter products
have been excluded from this list, but must be considered when evaluating the human
health and environmental impacts of radionuclides. The list also considered the
contaminants known to have been disposed of in the 100-FR-1 operable unit. Additional
contaminants of interest may be identified when the nature of contamination is fully
characterized during the RI.

In addition to contaminants of interest for the 100-FIc-3 operable unit, Table 3-28
provides a list of general contamination screening parameters (conductivity, pH, gross
alpha, and gross beta) applicable to the 100-FR-3 operable unit.

L
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• 3.3.4 Immineat and Substantial Endangerments

This discussion is based on known and suspected conditions at the 100-FR-3 operable
unit, as presented in the previous portions of this document. Imminent and substantial
endangerments provide one rationale for a removal (as opposed to remedial) action under
CERCLA, 40 CFR 300.415(b), or an interim measure under RCRA Corrective Action Interim
Measures Guidance (EPA 1988e).

3.3.4.1 Human Health. Based on the existing environmental data discussed in Section 3.1
and the exposure pathways discussed in Section 3.3.1, the 100-FR-3 operable unit does not
appear at this time to pose any imminent and substantial endangerments to human health.

3.3.4.2 The Environment. Based on the existing environmental data discussed in Section
3.1, the 100-FR-3 operable unit does not appear at this time to pose any imminent and
substantial endangerments to the environment.

1q. 3.35 Summary

Preliminary evaluation suggests that the most probable primary sources of
contaminant releases to the 100-FR-3 operable unit environment are the process effluent
disposal facilities. The current mechanism of contaminant release is through infiltration
into the underlying groundwater from contaminated soils near the facilities. This
groundwater eventually discharges into the river, where it may contaminate the sediments
and has the potential to impose adverse impacts on local biota, with possible food-chain
effects on humans offsite. A preliminary list of contaminants of interest is presented in
Table 3-28, and includes metals, nonmetallic ions, organics, and radionuclides. Based on
the conclusion that the 100-FR-3 operable unit does not currently pose any imminent or

substantial endangerments to public health or the environment, an expedited response

^ action is not warranted. The conclusions of this section are tentative, and will be subject to
p refinement based on the results of the RI. In addition, a baseline risk assessment will

provide a quantitative analysis of the topics presented in this section.
C!S

GI" 3.4 PRELIMINARY RESPONSE ACTION OBJECTIVES AND REMEDIAL ACTION
ALTERNATIVES

This section develops interim and final preliminary remedial action objectives, general
response actions, remedial technologies and process options, and a range of preliminary

remedial action alternatives for the 100-FR-3 operable unit. This evaluation is based on
available site data, the qualitative risk assessment, and the conceptual exposure pathway
model for the 100-FR-3 operable unit, which were presented earlier in this work plan.

General response actions are identified and represent broad classes of remedial measures

that may be appropriate to achieve the remedial action objectives. Remedial action
objectives and measures may change or be refined as additional site data are gathered and
evaluated during the limited field investigation (LFI) and implementation of IRMs.
Recommendations are made as to the range of preliminary remedial action alternatives that

• will be considered and more fully developed in the feasibility study, outlined in Section 5.2
of this work plan. In addition, the observational approach is described and incorporated
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throughout this section with a bias-for-action through implementation of IRMs. This
approach and the Hanford Site Past-Practice Investigation Strategy (DOE-RL 1991b) are used
to limit the range of interim remedial action alternatives that will be evaluated in the
focused feasibility study, if necessary.

Overall the Hanford past-practice RI/F'S (RFI/CMS) process is defined as a
combination of IRMs (involving concurrent characterization), LFIs for final remedy selection
where interim actions are not clearly justified, and focused or aggregate area
feasibility/treatability studies. After completion of an IRM, data including concurrent
characterization and monitoring data, will be evaluated, to determine if a fmal remedy can
be selected for the operable unit

3.4.1 Preliminary Remedial Action Objectives

The fundamental objective of the RT/FS at the 100-FR-3 operable unit is to protect

[fi environmental resources and/or human receptors from the threats that may exist resulting

from the known or suspected contamination. Specific remedial action objectives will
depend, in part, on current and potential future land use for the 100 Area and the
Columbia River.

--- Specific interim and final remedial action objectives must consider both current land

and water uses, and reasonable potential future land and water use in the 100 Areas and

the Columbia River. Depending on the final land and water designations-residential,
agricultural, recreational, or industrial - several important factors in the remediation process
will vary including:

. I • risk based cleanup objectives
• potential CARs

- • point of compliance
• data collection requirements
• final remedial actions.

0%
The remedial action objectives for protecting human health for residential or agricultural
land use would be based on risk assessment exposure scenarios requiring cleanup to lower

levels than recreational or industrial land use. It is important that potential future land use

and the remedial action objectives be clearly defined and agreed upon by the three parties,

prior to further and more detailed evaluation of remedial actions.

To focus the RI/FS with a bias-for-action through implementing IRMs, the following

preliminary remedial action objectives are identified for the 100-FR-3 operable unit. These

objectives are identified for both current and reasonable potential future land and water

use.

Reduce the discharge of contaminated groundwater to the Columbia
River at concentrations exceeding water quality criteria, drinking water
standards or levels that pose an unacceptable risk to human health or •
the environment (this represents both an interim remedial action
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• objective for current land and water uses and a final remedial action

objective for all potential future land and water uses).

• Reduce the further degradation of groundwater quality by reducing

toxicity, mobility, or volume of contaminants in source areas and plumes

(this is an interim remedial action objective that is consistent with final

remedial action objectives and land and water uses that include

consumptive use of the groundwater).

• Remediate groundwater to drinking water standards and risk-based

concentrations to protect human health from exposure to contamination

from potable water supply wells.(this represents a final remedial action

objective for future residential and agricultural land uses, and is a

possible objective for industrial use).

• Remediate groundwater to risk-based concentrations to allow use for

irrigation or stock watering (this represents a final remedial action

.a? objective for future agricultural land use).

•' ' Remediate groundwater to risk-based concentrations to allow use for

^- • industrial water supply (this represents a final remedial action objective

for future industrial land use).

3.4.2 Preliminary General Response Actions
_^.

General response actions represent broad classes of remedial measures that may be

appropriate to achieve both interim and final remedial action objectives at the 100-FR-3

^ operable unit, presented in Figure 3-19. The following are the general interim response

actions followed by a brief description for the 100-FR-3 operable unit:

• No action (with continued hydrologic monitoring)

• Institutional controls

0% • Contaminant removal
• Contaminant containment

• Combinations of the above actions.

No action is included for evaluation as required by the NCP [40 CFR 300.68 (f)(1)(v)];

also, it provides a baseline for comparison with other response actions. No action may be

appropriate for some plumes and sources of groundwater contamination if the risk

assessment determines that unacceptable natural resource or public health risks are not

presei.ted by those sources or facilities and contaminant-specific ARARs are not exceeded.

Hydrologic monitoring may continue in some areas of previous contamination. Because

treatment of tritium may be impractical, no action, institutional controls, or alternative

concentration limits (ACLs) may be required if tritiated groundwater represents a

significant risk or is in conflict with ARARs.

• Institutional controls involve the use of physical barriers or access restrictions to

reduce or eliminate public exposure to contamination. Considering the nature of the
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100-FR-3 operable unit and the Hanford Site as a whole, institutional controls will likely be

an integral component of all interim remedial alternatives. Many access and land use

restrictions are currently in place at the site and will remain in place during

implementation of IRMs. Institutional controls may also be important actions for final

remedial alternatives. The decisions regarding future l'and use at the 100 Area will be

important to determine whether institutional controls will be part of the remedial

alternative and the type of controls required.

Contaminant removal involves extraction of groundwater, reinjection into the aquifer,

either with or without treatment, or discharge to the Columbia River following treatment.

Removal actions could be enhanced through soil flushing actions using lixiviants to

mobilize contaminants for extraction. Interim response actions may include interception of

contaminant plumes prior to reaching the river to prevent discharges, and extraction of

groundwater in areas of high concentrations and near contaminant sources to prevent

further degradation. Removal actions for final remedy will be based on whether the

objective is to protect the river or provide for consumptive use of groundwater for future

residential, agricultural, or industrial land uses of the area.

Contaminant containment includes the use of containment technologies (i.e. grouting

and slurry walls) to minimize the driving force for downward or lateral migration of

contaminants. In addition, these barriers provide long-term stability with relatively low

maintenance requirements. Containment actions may be appropriate for either interim or

i k final remedial actions.

Combinations of the above actions involve the use of two or more of the above

interim response actions in combination.

^` I Implementation of the general response actions will be accomplished using an
^ observational approach. Such an approach is iterative, where each iteration results in a

more refined conceptual model. Data needs are determined by the model, and data

IN collected as a result of an action to fulfill these needs are used as additional input to the

model. Use of the observational approach while conducting response actions at the 100
al Area will result in the opportunity for integrating these actions with longer range objectives

of final site remediation including other analogue areas. Site characterization and

remediation data will be collected concurrently with the use of LFIs, IRMs, and pilot-scale

remediation testing to apply knowledge gained to similar areas. The overall goal is

convergence on a response action as early as possible while continuing to obtain valuable

characterization information during remediation phases.

3.4.3 Preliminary Remedial Technologies and Process Options

The preliminary contaminant-specific ARARs listed in Section 3.2, the qualitative risk

assessment discussed in Section 3.3, and the current and potential future land and water
use requirements will serve as the basis for establishing clean-up target levels for the
remediation of the operable unit. Preliminary interim remedial action technologies and •
process options associated with each general interim response action and interim remedial
action objective are identified and compared with potential ARARs, future land or water
use in Figure 3-19. These technologies and process options may be applicable to the
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• 100-FR-3 operable unit, based on currently available data, present knowledge of the site

and individual facility units, and their associated primary contaminants of concern. A

limited number of available technologies exist for use at sites that contain radiological and

hazardous contaminants. The technologies are described below and will be developed and

evaluated in detail as part of the focused feasibility study, if necessary.

Minimal remedial actions taken to reduce the potential of exposure such as site

access and use restrictions, are identified as the institutional control interim response

action. Options included for this interim remedial action are continued security control of

access and site fencing. Deed restrictions and special permitting are possible institutional

controls for inclusion in the final remedy.

The contaminant removal interim response action alternative technologies include:

• Removal through extraction, pumping, and reinjection into the aquifer to

maximize residence time of contaminants (ie. tritium) using vertical

extraction/injection wells (a series of wells to extract contaminated

y-^ groundwater for treatment and inject uncontaminated water to the

aquifer to increase the rate of extraction).
Cf'

.. • Aquifer excavation utilizing excavation, washing (includes process steps

such as mixing trommels, pug mills, vibrating screens, froth flotation

cells, attrition scrubbing machines, hydrocyclones, screw classifiers, and

various dewatering operations), and separation of aquifer soils with

groundwater capture for eventual treatment.

Treatment alternative technologies include:

^ • Reverse osmosis to remove contaminants from groundwater. This is

accomplished by applying a pressure greater than the osmotic pressure

to the solution side, reversing the flow, and driving the solvent back to

C4
the pure solvent side.

0% • Deionization by ion exchange through separate-bed or mixed-bed

columns. The cation and anion resins are loaded into pressure vessels of

acid and caustic resistant materials.

• Microfiltration through a multi-stage filtering process with filter material

of extremely small pore size and feed flows through a tubular sintered

metal or ceramic element.

• Mobilization through the injection of lixiviants into the aquifer to leach
contaminants for more efficient treatment.

• For non-radioactive streams with chromium as the only cation

contaminant, the chromium can be removed using iron coagulation

• instead of reverse osmosis. Groundwater is mixed in a rapid mix tank

with coagulant, causing the formation of chromium (and iron)
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precipitate. The precipitate is removed in a sedimentation tank or
clarifier and the resulting sludge shipped for disposal.

Biological de-nitrification can be used to remove nitrate in non-
radioactive streams not containing other anions. The nitrate radical is
used as a hydrogen acceptor. The requirements for this reaction include

a source of combined hydrogen such as methanol, and anaerobic
conditions.

Granula media (sand) filtration is achieved by passing the wastewater

through a bed of granular material at a controlled flow rate, with or

without the addition of conditioning chemicals and can be used to

remove some metals and organics. The removal process is a complex one
involving several different mechanisms such as straining, interception,

impaction, sedimentation, and adsorption.

n% • Evaporation can be used to reduce the volume of liquid waste streams,

including the strip solutions resulting from reverse osmosis, spent

regenerant from ion exchange, and backwash from sand filtration.

^ The contaminant containment interim response action includes technologies such as

the following: horizontal grout barriers pressure injected into closely spaced drilled holes,

vertical grout barriers pressure injected in a regular pattern of drilled holes, slurry walls

through trenching and filling in (with a soil or cement bentonite slurry) operations
surrounding the area of contamination, contaminant immobilization through the injection

= of chemicals (fixatives) to fix the contaminants in place, and hydraulic controls using

extraction wells to prevent the spread of contamination or discharge to the river.

3.4.4 Preliminary Remedial Action Alternatives

t1[
A range of preliminary interim and final remedial action alternatives will be

evaluated for implementation at the 100-FR-3 operable unit. Section 5.2 (Feasibility Study)

describes how these alternatives will be assembled and evaluated. Interim action
alternatives will be developed based on the conceptual exposure pathway model and the

qualitative risk assessments. During the work plan rescoping efforts, the three parties have
established priorities for groundwater monitoring, based on current understanding of the
site conditions and routes for potential exposure. The highest priority for groundwater
monitoring and implementing interim actions, if necessary, are the areas between major
liquid waste disposal facilities and the Columbia River. The next priority for monitoring
and possibly implementing interim actions are the areas downgradient of priority and
potential sources of groundwater contamination. The lowest priority for monitoring are
areas where additional data would facilitate a better understanding of regional flow
conditions and overall groundwater quality. Interim actions are not anticipated in these
areas and any action, if needed, would be evaluated later for the final ROD.

Remedial action alternatives for groundwater contamination at 100-FR-3 would be •
similar for both interim and final actions. A range of alternatives will be developed for
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further evaluation in the focused feasibility study. The range of alternatives will likely
include:

An alternative emphasizing containment - For interim actions

groundwater could be contained prior to discharge to the Columbia

River and near major source areas to control the further spread of
contaminant plumes. Containment alternatives could use a variety of
technologies, including low permeability barriers and hydraulic controls.

A containment alternative may include groundwater extraction and
removal with reinjection into the aquifer to allow for attenuation,

dilution, and radioactive decay. For final actions, this alternative would
have to include institutional controls on land and water use, and long-

term monitoring with a contingency plan for additional action, if needed.

• An alternative that emphasizes removal and treatment - Alternatives

emphasizing removal could be developed for both interim and final

actions. This alternative could include a combination of containment
C"7 actions, mobilization or immobilization actions, and/or institutional

W
controls. However, the design of the alternative would be highly

dependent on the response action objective. A removal alternative to

meet a response action objective based on cleanup of groundwater, to

allow consumptive use, would be different than an alternative based on

protection of the Columbia River.

• An alternative that emphasizes institutional controls - Alternatives

emphasizing institutional controls may be appropriate for final remedy of
the operable unit. This alternative would place restrictions on access of

land and/or groundwatcr use for either the entire area or specific areas of

^ potential exposure. Containment and removal actions may be included,

however, the emphasis would be on limiting these actions as much as

possible, and relying on the institutional controls to prevent exposure.

04
Long-term monitoring would have to be included with this alternative.

CA • A no action alternative - No interim or final action is required, or no

interim action is needed but final action may be required based on the

cumulative quant;tative risk assessment.

The aggregate area/focused feasibility study will address additional remedial action

alternatives or eliminate existing alternatives described in the above section.

.
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Table 3-1. Description of Source Units in the 100-F Area. (sheet 1 of 5)

W

w

Current Designation Years in Waste Received or Handled Length Width Depth Diameter
(Original Designation) Description Service/Status (ft) (ft) (ft) (ft)

In the 100-FR-1 Operable Unit

108-F• French drain UnknowR/1976 Received condensate from heads inside the 108-F biology
French Drain Inactive laboratory. Possibly contaminated with plutonium and

other beta emitting isotopes.

116-F-1 Trench 1953-1960/ Liquid wastes from F reactor and 190-F buildings and 3,000 40 10
(Lewis Canal) Inactive decontamination wastes from 189-F building: occasionally,

contaminated reactor coolant. Effluent water drained to
the river via this trench during Ball 3X outage in 1953.

116-F-2 Basin overflow 1950-1965/ Effluent overflow from the 116-F-14 retention basin at 300 50 15
(107-F Basin Overflow trench with flume Inactive tlmes of high activity due to a fuel element failure; also

Trench) received overflow from F reactor fuel storage basin
during deactivation of the retention basin.

116-F-3 Trench 1947-195U Cooling water effluent contaminated by an early fuel 100 10-20 8-10
(105-F Fuel Storage Inactive element rupture; in 1951, sludge from the F reactor

Basin Trench) storage basin was placed in trench.

116-F-4 Crib 1950-1957/ Cooling water from process tubes containing ruptured 10 10 10
(105-F Pluto Crib) Inactive fuel elements.

116-F-5 Crib 1953/Inactive Waste from decontamination of irradiated boron-steel 10 10 10
(Ball Washer Crib) balls.

116-F-6 Trench 1952-1965/ Diverted cooling water effluent during reactor 300 100 10
(1608-F Liquid Waste Inactive maintenance outages.
Disposal Trench)

116-F-7 French drain 1960-1965/ Drainage from confinement system filter seal pits in the 10 4
(117-F Crib) Inactive 117-F building.

116-F-8 Outfall structure 1945-1965/ Cooling water from retention basin, discharged via pipes 27 14 26
(1904-F) Demolished or spillway to river.

116-F-9 Trench 1%3-1976/ Contaminated wash/wastewater from animal pens, 400 15-40 10
(PNL Animal Waste Inactive containing wSr and "9Pu. 100 15-40 10

Leach Trench)

0
0
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Table 3-1. Description of Source Units in the 100-F Area. (sheet 2 of 5)

W

^

Current Designation Years in Waste Received or Handled Length Width Depth Diameter

(Original Designation) Description Service/Status (ft) (fl) (ft) (ft)

116-F-10 French drain 1948-1965/ Spent nitric acld and rinse water from the 20 3

(105-F Dummy Decon. Inactive decontamination of fuel element spacers at F reactor.
French Drain)

116-F-Il French drain 1953-19651 Cushion corridor decontamination waste. 3 3

(105-F Cushion Corridor Inactive
French Drain)

116-F-12 French drain 1944-1964/ Overflow, priming water, etc. from 148-F pump house, 6 3

(148-F French Drain) Inactive which in turn controls the flow of effluent water from
the retention basin to the 146-F fish ponds.

116-F-13 French drain 1952-1976/ Cooling water effluent used in botany experiments. 3 3

(1705-F Experimental Inactive
Garden French Drain)

116-F-14 Retention basin 1945-1965/ Used to retain cooling water effluent from F reactor to 450 230 24

(107-F) Inactive allow radioaclive and thermal cooling. Also received
water from reactor building drains.

118-F-8' Reactor building/ 1945-1965 Reactor operations; fuel storage basin leaked for several

(105-F) irradiated fuel years prior to deactivation.
storage basin

126-F-2• Concrete clearwells 1945-1965/ Received clarified water from the 183-F filter plant 751 135

(183-F Clearwells) Demolished Incoming water contained low levels of contamination
from reactors upstream.

128-F-2 Burning pit and 1945-1965 Disposal of non-radioactive combustible materials and 150 60

(100-F Burning Pit) non-radioactive hardware.
landfill

141-F Chronic feeding 1950-1980/ Housed animals used in dose studies with wSq 117Cs, 1311,

barn Demolished and '39Pu

132-F-2' Particle exposure Unknown-1980/ Laboratory facilities for dose studies on dogs using 239Pu.

(144-F) lab Demolished

132-F-3' Gas recirculation 1945-1965/ Housed gas reciruclation blowers, drying towers, 168 98 33.5

(115-F) facility Demolished condensers, coolers, and filters. "

• Fj
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Table 3-1. Description of Source Units in the 100-F Area. (sheet 3 of 5)

^
^
n

Current Designation Years in Waste Received or Handled Length Width Depth Diameter

(Original Designation) Description Service/Status (ft) (ft) (ft) (ft)

132-F-4• F reactor 1945-1965/ Discharged ventilation air from the F reactor. 220 16.5

(116-F) exhaust stack Demolished

132-F-5' Exhaust air filter 1960-1965/ Contained filters for exhaust air from F reactor 59 39 35

building Demolished confinement zones.

132-F-6' Demolition site 1945-1965/ Pumped miscellaneous effluent from F reactor drain 38 35

(1608-F Lift Station) Demolished systems to the 116-F-14 retention basin.

182-F' Reservoir 1945-1965/ Held raw water pumped from river for use in reactor 432 309 18

Demolished cooling system. Water contained low levels of
contamination from reactors upstream.

183-F• Treatment plant 1945-1965/ Housed treatment and filtering facilities for water 182 32

Demolished destined for F reactor cooling water system. Incoming 745 32

water contained low levels of contamination from 132 22

reactors upstream.

1607-F2 Septic tank and 1944-Present Sanitary sewage from 184-F, 185-F, 190-F, F reactor, and

drz;n field (Active) 108-F buildings.

1607-F3 Septic tank and 1944-1965 Sanitary sewage from 182-F, 183-F, and 151-F.

drain field

1607-F4 Septic tank and 1944-1965 Sanitary sewage from 115-F building.

drain field

1607-F5 Septic tank and 1944-1965 Sanitary sewage from 181-F pump house.

drain field

1607-F6 Septic tank and 1945-1975 Sanitary sewage from 141-B, -C, -F, and -M buildings and

drain field 146-FR.

UN-100-F-1 Spill March 13, 1971 Main sewage line from 141-C to 141-M became plugged 40 40

and spread contamination containing small quantities of

"Sr and 2Pu on ground.

PNL Outfall

I

Outfall structure Unknown-1963/ Used as an outfall for contaminated washwater from

Demolished animal pens.

d
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Table 3-1. Description of Source Units in the 100-F Area. (sheet 4 of 5)

H
^
a

Current Designation Years in Waste Received or Handled Length Width Depth Diameter
(Original Designation) Description Service/8tatus ( ft) (ft) (ft) (ft)

In the 100-FR-2 Operable Unit

118-F-1 Burial Ground 1954-1%5/ Used for disposal for miscellaneous radioactive solid 600 500 20
(Burial Ground No. 1, Inactive waste.
Solid Waste Burial

Ground No. Z Minor
Construction Burial
Ground No. 2)

118-F-2 Burial Ground 1945-1965/ Used for disposal of miscellaneous radioactive solid waste, 368 326 20
(Burial Ground No. 2, Inactive reactor components, and hardware
Solid Waste Burial
Ground No. 1)

118-F-3 Burial Ground 1952-1957/ Used for disposal of irradiated waste from the Ball 3X 175 50 15
(Minor Construction Inactive upgrade.
Burial Ground No. 1,
Burial Ground No. 3)

118-F-4 Burial Ground 1949-1949/ Used for disposal of silica gel from one of the 132-F-3 10 10 10
(115-F Pit, 115-F Crib) Inactive dryer room gel towers.

118-F-5 Burial Ground 1954-1975/ Used for disposal of low-level activity sawdust from 500 150 15
(PNL Sawdust Inactive animal pens.
Repository)

118-F-6 Burial Ground 1965/Inactive Used for disposal of animal and laboratory waste. 400 200 20
(PNL Solid Waste Burial

Ground)

118-F-7 Burial Ground 1945-19651 Used for temporary storage of miscellaneous reactor 16 8 8
( 100-F Miscellaneous Inactive hardware, hardware is still present.

Hardware Storage Vault)

126-F-1 Ash Pit 1944-1965/ Used for disposal of coal ash from 184-F powerhouse by - --
(184-F Powerhouse Ash Inactive sluicing with river water.
Pit, 188-F Ash Disposal

Area)
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Table 3-1. Description of Source Units in the 100-F Area. (sheet 5 of 5)

to
^
M

Current Designation

(Original Designation) Description
Years in

Service/Status

Waste Received or Handled Length
(ft)

Width
(ft)

Depth
(ft)

Diameter
(ft)

126-F-1 Burning Pit 1945-1965/ Used for disposal of nonradioactive, combustible 100 100 10

(100-F Burning Pit No. Inactive materials.

1)

7607-FI Septic Tank 1944-1960/ Received sanitary sewage from 1701-F badge house,

(124-F-1) Inactive 1709-F fire station, and 1770-F administrative office.

'These structures/waste units were not listed in the Hanford Federal Facility Agreement and Consent Order (Ecology et al. 1989)

Sources: ERDA 1975, AEC-GE 1964, and DOE-RL 1991c
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Table 3-2. Radionuclide Constituents in Subsurface Soils at the 116-F-14 Retention Basin. (sheet 2 of 2)

H

Sam le
Concentration (pCUg)

p
Number Depth Materul 238Fu 2;91240pu 110Sr 3i1 152Eu ^Co 154Fu 134Ce 137Ca 155Eu U VNi 14C

U 0 F • • • 1.3.101 6.6.100 3.8x100 B.6n10-2 1.3.100 22<10-1
2 F • ' 15x10-/ • 4.0.100 2.2t100 1.7.100 ' 18x10-1 ` 1 2t10-1 •
4 F • ' 4.9x10-1 2.3x100 12t100 2.7x10-/ 6.4x10-2 2.2d0-1 3 1x10-1

.

4.5 F • 32(Z10-/ 2,3x10-1 • 6.1x100 3.6x100 2.9.100 2.7x10-1 48x10-1
.

5 6x10-1 85x10-2
5 S • 3.1.100 13x101 3.7x100 3.0x103 7.8x102 1.2.103 • 10t101

.

ZOx101 77x10-1 '
7.5 N • 1.7x10-1 4.9x10-1 5.9.100 1.1x101 8.8x1071 • 1.7.101 '
10 N • 3.0.100 7.7.109 1.6x700 35x102 1.6x102 1.Ix102 • 24x101 4.1x100 4 1,10-1IS N • • 1.2 100 B.Ix10-1 ZIx10'1 2lx10'1 6.7x100 •

.

'Bebw analylirsl detection Iimit
Blank indicates not teAed for or data unavailable.
"Depthreported as'CI'in originalreport
F - Fill.
S -Sludge.

N- Native soB beneath basia
Sourre: Adapted from Dorian and Rkhards 197&
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7

Constituents in Subsurface Soils at the ]ib5•mPle F 14 netention BNumber asin Perimeter AreaArea
"'PU 2?92JOPu 9 Comm^lnlfon(PCy81

..
,

J7 5
0

' Sr JJI P-J]Scater

t.e<I00 7''nE
p 0 8.8x100 u

5.7x100 ^Cn IN^

J 15 28x101
9.Ix101

311500 7{D1
4.9xlOJ

134r, r37C.
ISff

22.1,5

.

22k10'r

2$10z
6.2aI0!

Z

u C

5 1x10
• I

Jp 21z1D'! L4z100
I.OxJO

25xI01
<^^ 1

3.3Y701
A9x10"I

4S.L70 ONO
ISxJ0

32x100 ZDO
lOxJOJ

3,4z10D
9.9xlOt2^00 0

4.6x107
3x1p!

1.IxJ0'!

6 9.102
30 ,

<zwo
l.x1 9.9x10/ 6

3 2x190

.
3.JtxN't

0^
K

Ij^^^ '6,7xt0't 20x100<^M 26x1D0 I-Sx10
•

0

5

•

•

A^1^<200q0
I { J 3! 0

5,4x100
7.4x100 1.2•t10{

25x101

15
• 18x10!
. • 33xID"1

•

. x 0 ^JOr .0x70
1.4x1m0

<]Oq•60 39t100 , 5.9x100

.
0

.7x10"I 5xi0t
<^/Ip 25x707 15zIDr

7 0

{

00
a9x70'

1,9x10'!9z1
9.4x10/,

9.7z10"
J.3x10

.8x10<IO1H10
9.7x10J a3xi0'I

2Bx10"t •

I
^Q 1.^1 3.7z70r 4^jp0 aJ,000 • • z70"o

71z10'/27 S.Sx1P! .0

10

•

!

4AZJP1
800 3.BZ102

16.2t70j 4 101
2h10

22x10'1
1.7zi0"
24z70"I

•

. x
S6x102ZO"JOI

<2t^ .zi0J ^ 8-910
g 0 1.6x2 3Sx100

<WJV15 LIx100
J.bz102

7Sx111 0z 4 Bx102
97x10"2•

5 •
5Sx10"I<2DW4 , • , 6dx10'

,
2,

, 1.4x10"/ • •
'

18x1Pf
4,3xI0"2

y
0

J.3z10"! ,<2pp/IS
7

Lh100 4.4x10"2

t0 ^

<^^ 6q.10"
29x10"t 29xJ00

.
ahl0'r

^
•

•r^y 25x10'f <0014
I

•

0 .

12IQ 1.Ix100
< 0 68k10D

k7z700 7,3x102 •

•
4^1^

21x 700
1Sxt00

5,4x10"2
^ •

X 10 , 3'^i^ i.]x10r 11^ 24x102 ^
Abz10!

i.$x701
m . ,.2x1D0 ,300

1.h104
k9xJD2

,.Zrlbt
2

• J.0.r10'1
• •

1.4x10'! ^1 IyNIOD
no

17x10
3.7x102

Z3x1Pt
7,Ix1D0

^ • 3.8x10!
0

<^^ ),^100 6NI01
1 4x102

1Sx10f

9^i^ 27401
S !z 10 Z1x10 .

1.8r10"t
t ^

Zf10

•
20 . '

3qxl0
<^ 1.0x301 4.9x10'2

LOx10!

0
5.1x101,

3.3xlOD
27x10021xi0'J

f2t101
<2

4,3x10 3.5x10t
• •

AA

70 . 21x70'l

,00

5410-2 '
« 18z10"I

4.9xI00
QOx10"!

IS
20x10't

•
7,alOZ

J3x10'I

•
'6efo

i

LBxJO't ,
28x10-1

1200 7,5xi02).8x10"I
'200/15 l.ixID'!

i^ ^

^ •
1.8xJ00 ,.lx 10 7'^

^caldet^tianIImJt
8knkintl^

nJ
<200 l 47x10'! • L4x10'2

m n°t /ested lorSourre: pa ^
n'

or dara umvaiiayl
9.Dx10'I

^ ^
1,7x100

1-2x104
n`kryaas e1978. 20s10'I

25xI0't---..l^- ZOx10't
"I

1.9x70'!
J.Ox10

l4C

•

d

0
d

ID ^



0
9 2 I 2 " ; - j : 7 3

Table 3-4. Radionuclide Constituents in Subsurface Soils at the 116-F-2 Basin Overflow Trench.

Concentration (pCVg)

Sample
l.acation

Depth
(Et) zvepu II9A411u 90Sr 3H 152Eu 60Co tsEu 134Ce 137Cs 155Eu U 19C

A 10 * * 7.9E-01 4.2E00 1.9E+01 1.8E+01 * 3.8E00 1.3E+01 8.8E-02 *

18 4.213-01 23E+01 9.4E00 7.41300 * 27E00 7.713-01

20 * * 1.813-01 2.013+01 7.5E00 4.61300 * 23E00 23E00

B 10 1.113-02 * 1.51300 3.813-01 13E-01 * 1.4E-01 2.313-01 8.8E-02 *

20 * * 21E-01 1.0E00 5.713-01 7.913-01 * 2.41300 1.913-01

C 75 * 248-01 13E00 26E+02 73E+01 7.3E+01 * 24E+07 3.0E+07

20 * 3.4E-01 2.01300 6.5E00 4.813+02 8.213+01 1.613+02 * 5.9E+01 26E+01 1.9E-01 '

25 * 3.613-01 1.5E00 1.7E+02 6.713+01 4.3E+01 * 85E00 5.1E00

30 * * 5.2E-01 4.31300 26E-01 6.913-01 • 9.413-01 7.4E-01

D 10 * * 3.3E-01 1.413+01 1.413+02 4.2E00 22E+01 * 5.0E-01 1.6E00 26E-01 '

20 9.7E-02 1.1E00 8.2E-02 29E-01 6.213-02

*Below analytical detection limit.
Blanks indicate not tested for or data unavailable.
(Adapted from Dorian & Richards 1978).
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7Table 3-5. Radionuclide

Constituents in Subsurface Soils in the •and NearPipelines. (sheet 1 o^)Bypass Ditch and Basin Leak Ditch,
Laxtlana ^P^

(Rj

'^Pu 13yyZqOPu Cw+renfnttonp(^y61

^ BYO+as Dltch° ^Sr 3D P-11 Snkr

"l^n 152
60

e
10

• eu ^ 1'KEu
INC.

• . 8.av10'z =Ce 155Eu20
3.7x10'I ^27Jp5 D /4C

^ 5 • .6x10'Z
I.A.100 `Z"0 dDxiD'/

!•2x10z

1s , • , `xm 4.4zf0'1
. , 3.3x10'2

aoxlo-z1.6x10"I , • 21xf0'1CC
5 1.1x10"1

7-/2 , • <D70/f0

10 25z16"I . • , . 1.6x10'/
0

f; • • ^7^^1 A7x10'1 `^ 9.8z100 D • • •
8 5.4x101

Idx10
L4x}00

10 SS&OJ
fzs 5.4.100 4.6x10'2

37 1
22i10-I Z7xI00

4fq10"I^ : 26E•O) • , 4.9xt00
4.5x100I5

6ft ^ 5.2^fOD ^ z6xloZ
L9x107 L(xl0"I

1.7xi0-I
w H is . • 5.3z1o-1 XA

abxlDZ
5.}xf0l

1.9xfoz

`
a0xf0/ 13x102 • 4.DxID1

^ ^ • , 3.Ox10./ ^ 1.6xJ00
9.7xJ00

1,2x101 • ^i01 ].9x101

l
BufnLeakDlfch

4•OxtO"1 ^^t^ <NORO
21xt0f

a7x10'1
52x10'1 , 5.6xI00 I,gx10-I

27x701
2

cc
<^m l.Ix10/

B,6s100
5.9xI0D , Q6x10'I I107I

} 28x100 20x100CC
85 9.3q0'1

27x700
57x70'2 OCC 9.Ox1Pl 1.bx100 • d f1']

15 , a5z1l
1.3x100 A10 p} ^

DD 9.1x10'/ 4,Sx101S 9Sx10"Z 270 3.6xf01
DD

• .
< 7.3.702 7Sz10/

125 W0 9Ax101 25z70"I > 10
4.0101 5.2100 r_a' 26xJ0'I

SSx10'I 7.Dx10'2 8.8xf0'1 i^10f 1.2x10DBNW_1 ^ • • 1.1x10'1 <d'p/JO i ^ • 6.7x70D^0 1.0x10
6.7x100 1.7x10'/ W

BB 41x10'1
3,7x10D f.8x702

28x100 • ^
15

l.Zi]BD
PfPdinn • ^ 4.410"I

],000
3.Ox1U2

Z4x102 • ' , 19x10'17.6xI0'I s^0 8.9x10/
21x100h4 9,bx10'I

24x10'I 4•a]DI ].9z10/
ZSx10'I

3.7xi0'a
N • • L2x70'I

B'+

27x10"I

5 • • (VIO
a7x]D't

].4z10'I
1,7x10'I . .^ 5 • 9.7x10'2

IO ^ • <1^20 , '
m ' . 22x10'1
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Table 3-5. Radionuclide Constituents in Subsurface Soils in the EM Bypass Ditch and Basin Leak Ditch,
and Near Pipelines. (sheet 2 of 2)

H
tn
m

Semple Depth
Concentrations(pCyg)

Locations (ft)
P-11 5<aler

ZVPu ^^pPu "Sr 3H dm MEu Com 15tEu mCs ^^Cs /'`SEu D /tC

P 5

15
•

'
•

•
26x1D'/

I Ix10'2 I I 100
<D70l1D

2lq D

•
•

• • • 3.Bx7P7 ^

m

.

2A70'Z
. x < ^

<9ID •

.

.

.

.

.

.
ID'ZL3

•Below anxlytial deleclion limit•
Blank indicates not tested for or data unavatlablc
Somce: Dorian and Richards 1978.
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Table 3-6. Radionuclide Constituents in the 116-F-9 Animal Waste Leach Trench.

^

Concentrations (pCi/g)

Sample

Location

Depth
(ft)

'pu ^^"pu 'Sr 152Eu 'CO L54Eu "'Cs uSEu

A 5 ' *b * * * *

10 * * * * *

15 * 2.2E-01 1.1E+02 * * * * *

17.5 5.5E-01 1.5E00 * 7.8E-01 *

20 7.9E00 1.2E+01 * 2.9E00 *

22.5 * 2.1E-01 9.313+01 2.5E+01 2.7E+01 6.81300 2.8E00 8:6E-01

25 3.1E+01 1.9E+01 7.4E00 3.2E00 *

27 * 5.5E-02 2.813+01 2.41300 1.5E00 * 2.2E00 *

B 20 * 6.9E-02 4.9E+01 3.31300 7.4E00 * 1.1E00 *

F 20 * * * * *

25 * * 5.2E00 * * * * *

30 * * 3.4E00 * 2.5E-Ol * * *

*Below analytical detection limit
Blank indicates not tested for.
Source: Miller and Wahlen 1987.
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Table 3-7. Radionuclide Constituents in Other Cribs and Trenches in the 100-F Area. (sheet 1 of 2)

^-3

Concentrations (pCi/g)
Sample
Location

Depth
(ft)

MPu 119a'1°Fu Z^ 3H 152Eu 6Co wEu "'Cs t37Cs usEu u

116-F-6 Liquid Waste Disposal Trench

6-A 7-1/2 * 7.6E-01 9.8E00 6.9E+01 1.8E+02 1.4E+02 5.8E+01 * 7.2E+01 3.8E00 1.9E-01*

15 * 20E-01 4.9E00 1.6E+01 I.0E+01 5.3E00 • 9.4E00 1.6E-01

27 4.5E00 21E00 1.3E00 6.3E-01 4.4F,02 1.IE00 3.1E-01

6-B 10 * 2.0E-01 3.0E00 5.4E+01 7.6E+01 4.4E+01 22E+01 3.8E-01 25E+01 5.Ix10

17-1/2 * 1.7E-01 3.4E00 4.8E+01 25E+01 1.4E+01 * 22E+01 7.2E-01

22-1/2 2.3E00 1.1E00 3.4E-01 23E-01 5.3E-02 3.1E-01 7.3E-02

6-C 25 * * 23E00 * • * * * 1.1E-01

28 3.6E00 * * * * + •

6-D 5 * * 2.3E00 7.6E00 3.3E00 1.2E00 5.6E-02 1.IE+01 9.2E-02

20 * 5.7E-01 7.9E00 4.2E+01 1.3E+02 4.8E+01 3.6E+01 6.4E-01 3.4E+01 9.8E00 1.5E-01

25 * * 1.1E+01 3.8E-01* 1.2E-01 2.0E-01 * 1.2E-01 *

116-F-4 Pluto Crib

4-A 8 15E00 1.1E+02 3.0x103 1.4E+01 2.1E+01 * 1.3E+02 4.2E+01 5.4x103 3.5E+02 1.3E00

12-1/2 3.8E-01 2.9E+01 6.4E+02 1.4E+01 1.4E00 3.IE+01 * 1.1x103 2.6E+01

20 * 7.2E-01 1.6E+01 5.8E-01 • * * 226+01 3.1E-01

4-B 5 * 1.1E-01 7.6E-02 * * ' * 5.9E-01 7.6E-02

rr
a^

tn
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Table 3-7. Radionuclide Constituents in Other Cribs and Trenches in the 100-F Area. (sheet 2 of 2)

Concentrations (pCVg)

Sample

Location

Depth
(ft)

u 23V"Opu ^Sr jH 1`'2Eu mCo 154Eu 134Cs 137Cs I'S'`Eu U

116-F-10 Perf Decontamination French Drain

10-A 15 * * * * * ` " 1.9E-02 *

10-8 72-1/2 * • 3.0E-01 1.9E+02 2.5E+02 3.8E+02 3.1E+01 3.913-01 7.7E+01 1.0E+02 1.tE-01

17-1/2 • 4.3E01 1.6E-01 2.7E+01 6.1E+02 6.7E00 7.0E+01 24E+01 6.3E-01

27 • 8.7E-01 7.0E-01 1.7E+01 4.0E+01 4.5E00 4.9E-02 4.7E+01 2.3E-01

10-C 20 * ` * 3.3E-01 7.7E01 20E-01

116-F-3 Fuel Storage Basin Trench

3-A 18 * • 5.4F,02 * * • ` * •

3-B 20 • • 1.1E-01 1.4EA1 1.711-01 5.0E-02 • • * 1.7E-07

116-F-5 Ball Washer Crib

5-A 70 * * 27E-02 5.4E-01 • 4.0E-02 7.611-01 *

116-F-7 Crib

7-A 10 * 7.0E-07 5.7E02 26E-01 ` * • 3.2F-02 *

716-F-17 Cushion Corridor French Drain

705-F-A 5 * * 3.4E-01 3.9E-01 5.6E00 8.8E-01 1.2E00 • 1.5E00 1.11102

132-F-6 Lift Station

132-A 25 * 1.7E-01 1.9E00 3.211+01 92E+01 1.2E+07 7.9E+01 4.0E-01 6.2FA0 4.9E00

30 * • 8.2E-01 3.7E+01 4.1E00 6.2E00 1.4E-01 1.6E00 1.5E00

"Below analytical detection limit.
Blank indicates not tested for or data unavailable.
Note: Some data for sample locations C, D, and E were not available.
Source: Adapted from Dorian and Richards 1978.
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Table 3-8. Radionuclide Constituents in Subsurface Soil at the 116-F-1 Lewis Canal.

Cnnttntntlone(pCUB)

Sample

Number ^o ^9^n
Sr

3H P-11Jiler,
1nEu 60Co ^Eu 134G 137Ca 155Eu U

A 5

10

•

•

•
15z10"1

•
13x10'1 1.6x10'1

<110/10

<200/10

•

•

• •

•

• 1.6xI0"1 •

• 1.1z10"1

15 • ' 1.4x100 <80/10 • • • 4.2d0"2 • •

B 5

10

17x10"1

3.6a104 6.900"1

<2lq/15

<200/di 24x10"1

95x1P2

4.8x10"2

•

• 28x10"2 • 1.1n10"1

13 • 1.4.100 <29ry10 • • • B.1a10"2 •

C 5 • • 23z100 <200 • 4.3z10"2 • • • •

10 • •

•

20x100

•

<270 •

1 7 10

•

• •

3.ixIP2

•

•

7x10-26 •IB • <910 . x .

D 5 • • 9.6z10-2 <700 15z100 1.2.100 18x10 3.8x10"2 1.4x10"1

10 • • 8.6x10"1 <IDO • • ' •

E 2-12 • • 3.1x10"1 <200/20 20x10"1 5.1x10"2 1.9x10"i •

7-1/2 • 95x10"I 1.2t10"1 <91030 65x100 53x100 1.2d00 • 7.200"t 1.4x10"1

F 5 • 85x10"2 <2p/ID 55xlPl 1.7x1Pi 3.6zI0"t • 20xI0"1 • 8.44ID"2

10 • • Z3100 <71XU10 • ' ' • ' '

G 3 • 53x10"1 5.7a100 10.101 500 16.102 20x102 1.2t102 • 3.2<001 9.8z102 1.6x10-1

5 • 9.9x10"1 4.4x10"1 11.100 O0(10/1 21z1D"1 1.2c10"1 • • 5.4x10"2 • 1.340

10 • • 1.2d0"2 <2Ry15 • 3.4x10"2 lAxI04

H 5

10

• •
13x10"1 24x10"1

<2]67D

<lq/W

27x10't

•

1.6x1D"I

•

•

' '
' •

12d0"1 83x10"2

15 • 6Az10"2 <280/10 • • ' • 1.9x10

1 5 1.2x10"1 <2D0/21 8.0004 1.0x100 • • 1.7x10"1

10 • • MAX' <200/10 • ' • • 27x10"1

J 2.U2 • • 3.ix10"2 <2N47u &9x10"2 3.9x10"2 •

5 • • 5.2e10-2 <200l10 1.7x10-1 63z10"1 t7x10"1 ' 8.8z10'2

10

15

•

•

•
•

•
ZIz10"2 4.9x10"1

<7000

<2IXIfl0

•

•

•

•

•

'

•
•

•
'

•
' 2Dx10"1

K 5 5.0x10"7 5.200"1 4.1000 <310/40 28x100 &Oz100 35x100 1.4.100 27x10 1.7z10"1

15 • • • <1lA90kg 1.9c10"1 l.1z104

L 10 • • 3.2c10"2 6.0x100 <200/10 5.9x70 26z10"1 24x10"i • 1.2<101 1.6x10"1

M 15 • • 29zID"2 <200/Bkg ' ' ' •

N 2-12

•

3bx10-1

"1 0

<200/10 3.8x10/1

9 6 0"1

6.4z10'1

10"19 2

'

•

7.1x10'2

"

•

45z10-1

1.4x10"1
8Z10/28 24x10"1

7-1/2 • 3.1x10 1.8z10 <21M0 . z1 . < .

•Below analyticaldetec0on Godt

Blardrindicatem not testedlor or data unava0able

Source: Dorian and Richards 1978.
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DOE/RL-91-53
Draft A

• Table 3-9. 1989 Data from Onsite and Offsite Soil Sampling,
Hanford Environmental Monitoring Program.

Parameter Onsite° average Offsite° average
pCVg (dry weight)b pCVg (dry weight)f'

9°Sr 0.25 ± .33 .13 ± .03
137Cs

2.48 ± 9.90 .74 ± .27

139"Pu 0.61 ± .296 0.13 t .003

U .60±.51 .73±.13

°Onsite and offsite are as shown on Figure 3-8; number of onsite sam les = 12p ;
number of offsite samples = 23.
bThe values given after ± sign are two standard errors of calculated mean.
Source: Adapted from Jaquish and Bryce 1990.
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Draft A
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Table 3-10. Radionuclide Constituents Detected in

100-F Area Surface Soil Samples.b

Concentrations (pCi/g, dry weight)
Sample
Location

Sample
Type

e0Co 9Sr 137Cs 23$Pu 139/MPu

F-1 Soil 2.4E-01 2.4E-01 2.9E-01 7.OE-04 1.0E-02

F-2 Soil 2.2E-01 8.2E-02 2.7E-01 1.5E-04 5.OE-03

F-3 Soil 8.1E-02 1.8E-01 1.OE00 3.9E-03 2.1E-02

F-4 Soil 1.9E-01 2.4E-02 1.2E-01 3.1E-04 2.4E-03

F-5 Soil 1.3E-01 2.6E-01 1.4E00 1.4E-03 3.2E-02

Average 1.7E-01 1.6E-01 6.2E-01 1.3E-03 1.4E-02

Std. Dev. 5.9E-02 9.1E-02 5.OE-01 1.4E-03 1.1E-02

Hanford Sitea NR 3.1E-01 2.OEOO NR 2.6E-02

Offsitea NR 1.2E-01 3.8E=01 NR 7.0E-03

°Average values obtained from PNL (1988).

bSample locations shown on Figure 3-9.

NR = Not reported.

WP 3T-10
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DOE/RL-91-53
Draft A

• Table 3-11. Estimated Background Levels for Selected
Constitutents in Hanford Groundwater. (sheet 1 of 2)

h

e"^

04

0^

^

Constituent Detectiona Background

Aluminum 26 <26

Ammonia 50 <50

Arsenic 0.26 3.9 ± 2.46

Barium 6 42 ± 20

Beryllium 0.3b 0.3b

Bismuth 0.02b <0.02b

Boron 50b <50b

Cadmium 0.26 <0.26

Calcium 50 40,400 ± 10,300

Chloride 500 10,300 ± 6,500

Chromium 2b 4.0 ± 2.06

Copper 1b <16

Cyanide 10 <10

Fluoride 500 370 ± 100

Lead 0.56 <0.56

Magnesium 10 11,800 ± 3,400

Manganese 5 7 ± 5

Mercury 0.1 <0.1

Nickel 46 <46

Phosphate 1000 <1000

Potassium 100 4,950 ± 1,240

Selenium 26 <2b

Silver 10 <10

Sodium 10 18,260 ± 10,150

Strontium 20 236 ± 102

Sulfate 500 34,300 ± 16,900

Uranium 0.5c 1 .7 ± 0.8c

WP 3T-11a



DOE/RL-91-53
Draft A

Table 3-11. Estimated Background Levels for Selected
Constitutents in Hanford Groundwater. (sheet 2 of 2)

;^.

t4

0%

Constituent Detectiona Background

Vanadium 5 17 --t 9

Zinc 5 6 ± 2

Alkalinity -- 123,000 ± 21,000

pH -- 7.64 ± 0.16

Total Organic Carbon 200 586 ± 347

Conductivity ld 380 ± 82d

Gross Alpha 0.5c 2.5 ± 1.4c

Gross Beta 4` 19 ± 12c

Radium 0.2c <0.2`

Tritium -- 200`

aUnits in µg/L unless otherwise noted.
bBased on inductively coupled plasma/mass spectroscopy (ICP/MS) data.
`Units in pCVL.
dUnits in µmho/cm.

Note:
ICP/MS = inductively coupled plasma/mass spectroscopy

•

•

WP 3T-11b
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Draft A
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•

Table 3-12. List of Analytes for 100-F Area Wells. (sheet 1 of 28)

Constituent Name

Analysis
Units

(1-Methylethyl)-benzene µg/L

(1-Methylpropyl)-benzene µg^L

0,0-Diethyl-0,2-pyrazinyl phosphorothion µg/L

1-(2rButoxyethoxy)-ethanol µg/L

1-(o-Chlorophenyl) thiourea µg/L

1-Acetyl-2-thiourea µg/L.

1-Butanol µg/L

1-Butanol (by VOA) µg/L

1-Butoxy-2rpropanol µgIL

1-Butynol 141-

1-Chloro-2,3-epoxypropane µg/L

1-Chloro-4-(trifluoromethyl)benzene µgIL

1-Chlorohexane µg^L

1-Dodecanol l+g/L

1-Dodecene µg/L

1-Ethyl-l-methylcyclohexane µg/L

1-Ethyl-2-methyl-benzene µgL

1-Ethyl-2-methyl cyclohexane µg/L

1-Ethyl-2-methylbenzene µg/L

1-Ethyl-4-methyl benzene µg/L

1-Ethyl-3-methyl-benzene µg/L

1-H Indene octahydro µg/L

1-Heptyne µg/L

1-Hexadecanol t4L

1-Methyl-4-nitroso-benzene µg/L

1-Methyl-7-(1-methylethyl)-naphthalene µg/L

1-Methyl-9H-fluorene µg/L

WP 3T-12a
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Draft A
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 2 of 28)

Constituent Name
Analysis
Units

1-Methyl-pyrene lig/L

1-Methylnaphthalene µg/L

1-Naphthyl-2-thiourea µg/L

1-Naphthylamine µg(L

1-Octadecanol lig/L

1-Phenylnaphthalene µg/L

1-Propanol µg/L

1-Propenyl-benzene lig/L

1-Tetradecanol lig/L

1-(1-Propynyl)-cyclohexene µgiL

1-Bromobutane µg/L

1,1-Dichloroethane µg/L.

1,1-Dichioroethylene µg/L

1,1-Dichloropropene lig/L

1,1-Dimethylethyl benzene µg/L

1,1-Dimethylhydrazine µg/L

1,1,1-Trichloroethane µgfL

1,1,1,2-Tetrachlorethane µg/L

1,1,2^Trichloroethane µg/L

1,1,2,2-Tetrachlorethane µg/[.

1,1,2,2^Tetrachiorethane µg/L

1,2-Benzenedicarboxylicacid-dibutylester µg/L

1,2-Dibromo-3-chloropropane µg/L

1,2-Dibromoethane µg/L

1,2-Dichlorobenzene µg/L

1,2-Dichloroethane lig/L

1,2-Dichloropropane µg/L

•

•

WP 3T-12b
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 3 of 28)

Constituent Name
Analysis
Units

1,2-Diethyl-cyclobutane (trans) µg/L

1,Z-Dimethyl cyclohexane (trans) µg/L

1,2-Dimethyl-cyclopropane ( cis) µg/L

1,2-Dimethylhydrazine µg/L

1,2-Dimethylnaphthalene µg/L

1,2-Diphenylhydrazine µg(L

1,2-Octadiene µg/L

1,2-Propanediol µg(L

1,2-Benzene dicarboxylic acid, butyl, 2 µg/L

1,2-Dichlorobenzene (by VOA) µp,/L

1,2-Dichloroethane IS/L

1,2,3-Trichlorobenzene µg/L

1,2,3-Trichloropropane {+gfL

1,2,3-Trimethyl benzene µg/L

1,2,3-Trimethyl cyclopentane pg/1.

1,2,3-Trimethylcyclohexane µg(L

1,2,3,4-Tetrachlorobenzene 141.

1,2,3,4-Tetrahydro-5-methyl-naphthalene µg/L

1,2,3,4-Tetrahydro-naphthalene µg/L

1,2,3,4-Tetramethyl-benzene µg/L

1,2,3,5-Tetrachlorobenzene µg/L

1,2,4-Trimethylbenzene µg([.

1,3-Dichlorobenzene µg/L

1,3 Dichlorobenzene (by VOA) µgL

1,3-Dichloropropane µgL

1,3-Dichloropropene µg/L

1,3-Diisocyanatomethylbenzene µg/L

WP 3T-12c
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 4 of 28)

E`d

CP•

r..

2^1

ON

Constituent Name
Analysis
Units

1,3 Dimethylbenzene (m-xylene) µg/L

1,3-Dimethylbutyl cyclohexane µg/[„

1,3-Dimethylnaphthalene µg/L

1,3,3-Trimethyl-bicyclo(2,2,1)heptane µg/L

1,3,5-Trichlorobenzene µg/L

1,3,5-Trimethyl cyclohexane µg/I,

1,3,5-Trimethyl-benzene µg/L

1,3,5,7-Cyclooctatetraene µg/L,

1,3,6-Trimethylnaphthalene µg/I,

1,4 Butanediol, dinitrate µg/L

1,4-Dichloro-2-butene µg/L,

1,4-Dimethyl cyclooctane µg/I,

1,4-Dioxane µg/L

1,4-Naphthoquinone µg/L,

1,5-Dimethyl naphthalene µg/L

1,6-Dimethyl-4-(I-methylethyl)naphthalene µg/L

1,6,7-Trimethyl naphthalene µg/L

1,7-Dimethylnaphthalene µg/L

1,8-Di-l-propynyl-naphthalene n/L
1,8-Dimethylnaphthanlene µg/L

1H-Phenalene µg(L

2-(1-Methylethyl)-naphthalene µg/I,

2r(2-Methoxyethoxy)ethanol µg/f,

2,(2-Butoxyethoxy) ethanol µg/L

2-(Formyloxy)-1-phenyl-ethanone µg/L

2-Acetylaminofluorene µ^

2-Butoxy ethanol µ^,

0

•

WP 3T-12d



DOE/RLJ91-53
Draft A

•

C9*

F' •

•

Table 3-12. List of Analytes for 100-F Area Wells. (sheet 5 of 28)

Constituent Name

Analysis
Units

2,Chloro-6-methylphenol µg/L

2rChloroethyl vinyl ether µg/L

2-Chloronaphthalene µg/L

2•Chlorophenol Ilg/-

2rChlorotoluene lgL

2-Cyclohexyl-4,6-dinitrophenol µg/L.

2-Ethoxy-ethanol Ig/L

2-Ethyc hexanoic acid µg/L

2-Ethyl naphthalene µg/L

2-Ethyl_1-hexanol µg/L

2-Furancarboxaldehyde Ig(L

2-Hexanone Ig/L

2-Hydroxy-2rmethylpropanoic acid Ig/L

2,Methyl-2r(methylthio) propionaldehyde µg/L

2-Methyl butane 14L

2-Methyl decahydro-naphthalene µg/L

2-Methyl decane µg(L

2-Methyl heptane µgR-

2-Methyl hexane µg/L

2-Methyl octane µg/L

2-Methyl tetradecane Ig/L

2-Methyl-2-butanol µg(L.

2-Methyl-nonane µg/L

2-Methyl-5-propylnonane µg/L

2-Methylaziridine Ig/L

2-Methyllactonitrile µg/L

2-Methylnaphthalene µg/L

WP 3T-12e
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 6 of 28)

Constituent Name
Analysis
Units

2-Methylphenanthrene µg/L

2rMethylphenol µg/L

2-Naphthylamine µg/L

2-Pentanone µg/L

2-Pentene µg/L

2-Propenyl-benzene µg/L

2-Sec-butyl-4,6-dinitrophenol µg/L

2-[2-(2-Butoxyethoxy)ethoxy]-ethanol µg/L

2-[2-(2-Ethoxyethoxy)ethoxy] ethanol µg/L

2-[2-(2-Methoxyethoxy)ethoxy]ethanol µg/L

2,4,6-Trimethylpyridine µg/L

2(2-Butoxyethoxy)ethanol µg/L

2(3H)-Furanone µg/L

2,10-Dimethyl undecane µg/L

2,2-Dichloropropane µg/L

2,2'-Oxybis-ethanol µg/L

2,2'-[1,2•Ethanediylbis(thio)]bisethanol µg/L

2,2,3-Trimethylbutane µg/L

2,2,3,3-Tetramethylbutane µp/L

2,3-Dihydro-IH-indene µg/L

2,3-Dihydro-4-methyl-lH-indene µg/L

2,3-Dimethyl-2-hexene µg/L

2,3-Dimethyl heptane µg/[

2,3-Dimethyl-butane µg,/L

2,3-Dimethyl-pentane µg/L

2,3-Dimethylnaphthalene µg/L

2,3,4,6-Tetrachlorophenol µg/L

•

•

WP 3T-12f
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 7 of 28)

Constituent Name

Analysis
Units

2,3,6-Trimethyl naphthalene µgR-

2,3,7-Trimethyl octane lig/L

2,3,7-Trimethyl-decane lig/L

2,3,7,8 TCDD µg/L

2,4-D lg/1-

2,4-Dichloro-5-methylphenol lig/L

2,4-Dichloro-6-methylphenol µg/1-

2,4-Dichloropenthan µg/-

2,4-Dichlorophenol µgA-.

2,4-Dimethyl-l-decene µg/-.

2,4-Dimethyl heptane µg(L

2,4-Dimethylphenol µg(L

2,4-Dinitrophenol lig/L

2,4-Dinitrotoluene µgL

Q 5-T 1+^

2,4,5-TP silvex µg/1-

2,4,5-Trichlorophenol µg/L

2,4,6-Trichlorophenol µg/L

2,5 Diethoxy tetrahydro furan µg/L.

2,5-Dimethylphenanthrene µg/[.

2,5,6-Trimethyl decane µg/[.

2,6-Bis(1,1-dimethylethyl)-4-methyl phen µg/L

2,6,-Dichlorophenol µg/l.

2,6-Dimethyl-heptadecane µg/L

2,6-Dimethylnonane lig/L

2,6-Dimethylundecane µg/L

2,6-Dinitrotoluene µg/L

WP 3T-12g
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 8 of 28)

Constituent Name
Analysis
Units

2,6,10-Trimethyl-dodecane lig/L

2,6,10,14-Tetramethyl pentadecane lig/L

2,6,10,15-Tetramethyl heptadecane lig/L

2,7-Dimethyl naphthalene µg/L

3-5-Dimethyl-pyridine lig/L

3-Bromocyclohexene µg/L

3-Buten-2-one µg/L

3-Chloro-cyclohexene µg/L

3-Chloropropionitrile µg/L

3-Ethyl-2-methyl heptane lig/L

3-Ethyl-2,2-Dimethyl pentane lig/L

3-Ethyl-4-methyl-2,5-furandione µg/L

3-Ethylhexane µg/L

3-Methy phenol µg/L

3-Methyl-2-butanone lig/L

3-Methyl-5-propylnonane µg/L

3-Methyl heptane µg/L

3-Methyl nonane µg/L

3-Methyl octane µg/L

3-Methyl pentane lig/L

3-Methyl-1,4-heptadiene µg/L

3-Methyl-2,4-hexadiene µg/L

3-Methyl-cyclopentene lig/L

3-Methylcholanthrene µg/L

3-Methylhexane µg/[,

3,3'-Dichlorobenzidine µgfL

3,3'-Dimethoxybenzidine µg/L

.

•

WP 3T-12h
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 9 of 28)

Constituent Name
Analysis
Units

3,3'-Dimethylbenzidine µgA-

3,3,4-Trimethyl decane µg/L

3,4-Dichlorobenzoic acid µg/L

3,4,4-Trimethyl-2-hexene µg/l.

3,5-Dimethyl heptane µg/L

4-1-Methylethyl)-benzoic acid µg(L

4-(1-Methylethyl)-heptane 14L

4-(1-Methylpropyl)-phenol µg/L

4-Aminobyphenyl l+S/l-

4-Bromophenyl phenyl ether µg/L

4-Chloro-2-(phenyl methyl)phenol µg/L

4-Chlorophenylphenyl ether µg/L

4-Hydroxy-4-methyl-2•pentanone µg(L

4-Methyl-2-pentanone µg(L

4-Methyl nonane Iig/L

4-Methyl-2-pentanol lig/L

4-Methyl-cyclopentene µg/L

4-Methylphenanthrene µg(L

4-Methylphenol µg^-

4-Methylpyrene µg/L

4-Nitroquinoline 1-oxide µg/L

4-Penten-2rol µg/L

4,4'-Methylenebis(2-chloroaniline) µg/L

4,5-Dimethylnonane µg(l.

4,6-Dimethyl undecane µg/L

4,6-Dinitro-o-cresol and salts µg/L

5-(Aminomethyl)-3-isoxazolol µg/L

WP 3T-12i
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 10 of 28)
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Constituent Name
Analysis
Units

5-(Hydroxymethyl)-2-furancarboxaldehyde Ig/L

5-Ethyl-2-methyl heptane µg/L

5-Methyl-2-hexanone µg/L

5-Methyl-4 nonene µg/1,

5-Methyl noname Ig/L

5-Methyl-2r(1-methylethyl)-phenol Ig/L

5-Methyl-3-hexanol µgA,

5-Methylundecane µg/L,

5-Nitro-o-toluidine Ig/L

7,12-Dimethylbenz[a]anthracene µg/[,

7H-Dibenzo[c,g]carbazole µg/1,

9-Methyl-9H-fluorene µg/L

9,10-Anthracenedione µg/[

Acenaphthalene µg/1,

Acenaphthene µg/L

Acenaphthylene µg/L

Acetaldehyde, ethylidene hydrazone µg/L

Acetic acid, pentylester µg/L

Acetic acid, 1-methylethylester Ig/L

Acetic acid, ethyl ester 11g/1-

Acetic acid, methyl ester µg/L

Acetone by ABN µg(L

Acetone by VOA µg/L

Acetonitrile µg/L

Acetophenone
Ig/L

Acrolein µg(L

Acrylamide µg^
•

WP 3T-12j
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 11 of 28)
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Constituent Name
Analysis
Units

Acrylonitrile µg/L

Alachlor µg/L

Aldrin µg/L

Alkalinity-method A µg/L

Alkalinity

Allyl alcohol µg/L

Allyl chloride µg/L

Alpha, high detection level pCVL

Alpha,alpha-dimethylphenethylamine µg/L

Aluminum µg/L

Aluminum, filtered µg/L

Americium-241 pCi/L

Amitrole µg/I.

Ammonium ion µg/[.

Ammonium ion/mixed waste µg/[.

Aniline µg/L

Anions (short list)

Anions by IC

Anthracene µg/L

Antimony µg/L

Antimony, filtered µg/L

Aramite µg/L

Arochlor 1016 µg/L

Arochlor 1221 µg/I.

Arochlor 1232 µg/L

Arochlor 1242 µg/L

Arochlor 1248 µg/L

WP 3T-12k
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 12 of 28)

Constituent Name
Analysis
Units

Arochlor 1254 µg/L

Arochlor 1260 µg/L

Arochlor 1268 µg/L

Arsenic µg{L

Arsenic, filtered µg/L

Auramine µg/L

Barium µg/L

Barium, filtered µg/L

Benzaldehyde µg/L

Benzene µg/L

Benzene, dichloromethyl µg/L

Benzeneacetic acid µg/L.

Benzenethoil µg/L

Benzidine µg/L

Benzo(ghi)perylene µg/L

Benzo(k)fluoranthene µg/L

Benzoic Acid µg/L

Benzo[a]pyrene µg/L

Benzo[b]fluoranthene µgJL.

Benzo[j]fluoranthene µg/L.,

Benzyl alcohol µg/L

Benzyl chloride µg/(,

Benz[a]anthracene µg/L

Benz[c]acridine µg/L

Beryllium µg/L

Beryllium, filtered µg/L

Bicarbonate mg/L

•

•

WP 3T-121
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 13 of 28)

Constituent Name

Analysis
Units

Bis(1-chloro-l-methylethyl)ether +g/L

Bis(2rchloro-l-methylethyl)ether I+S/-

Bis(2-chloroethoxy) methane µg/

Bis(2-chloroethyl) ether +g(-

Bis(2rchloroisopropyl)ether µg/L

Bis(2-ethylhexyl) phthalate Ig/-

Bis(2-Ethylhexyl) adipate Ig/L

Bis(chloromethyl) ether Ig/L

Bismuth +g[-

Bisphenol A µS/-

Boron Ig/L

Boron (colorimetric by curcumin) Wg(-

Boron, filtered g/L

Bromide µg(-

Bromide-halogenated hydrocarbons hg(-

Bromoacetone 141-

Bromobenzene Pg(L

Bromochloromethane hg(L

Bromodichloromethane F+g/L

Bromoform I+g(L

Butanal Ig/L

Butanoic acid Ig/L

Butyl benzyl phthalate µg(L

Butyl cyclohexane +g(-

Butyl cyclopentane µg/

Butylnitrate µg/L

Cadmium Pg(L

WF 3T-12m
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 14 of 28)

Constituent Name
Analysis
Units

Cadmium, filtered µg/L

Caffeine µg/L

Calcium µg/[,

Calcium carbonate of soil µg/L

Calcium, filtered µg/L

Carbamicacid phenyl-ester µg/L

Carbon-14 pCVL

Carbon disulfide µg/L

Carbon tetrachloride by GC µg/L

Carbonate mg/L

Carbophenothion µg/L

Cesium-134 pCVL

Cesium-137 pCi/L

Chemical calcium by AA mg/L

Chemical sodium by AA mg/L

Chloral µg/L

Chlordane µg/L

Chloride µg/L

Chloride by chemical analysis mg/1.

Chloride-halogenated hydrocarbons µg/1.

Chlornaphazine µg/1,

Chloroacetaldehyde µg/L

Chloroalkyl ethers µg/L

Chlorobenzene µg/1.,

Chlorobenzene (by ABN) µg/1.,

Chlorobenzilate µg/1,

Chlorodibromomethane

•

•

WP 3T-12n
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 15 of 28)

Constituent Name
Analysis
Units

Chlorodifluoromethane µg/L

Chloroethane µg/L

Chloroform µg/L

Chloroform µg/L

Chloromethyl methyl ether µg/L

Chlorotoluene µg/L

Chromium mg/L

Chromium, filtered µg/L

Chromium(VI) µg/L

Chrysene µg/L

Cis-1,2-dichloroethene µg/L

Cis-1,3-dichloro-cyclohexane µg/L

Cis-1,3-dimethylcyclohexane µg/L

Citrus red µg/L

Cobalt µg/L

Cobalt-60 pCVL

Cobalt, filtered µg/L

Coliform (membrane filter) µg/L

Coliform bacteria MPN

Colorimetric PO4-P by molybdate complex

Conductivity, laboratory µohm

Copper µg/L

Copper by chemical analysis mg/L

Copper, filtered µg/L

Cresols µg/[,

Crotonaldehyde µg/l,

Cyanide µg/[,

WP 3T-12o
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 16 of 28)

Constituent Name
Analysis
Units

Cyanogen Ig/L

Cyanogen bromide µg/L

Cyanogen chloride Ig/L

Cyclo hexane µg(L

Cyclododecane µg/L

Cycloheptene µg/L

Cyclohexane isomer µgfL

Cyclohexane isomer µg/L

Cyclohexanone (ACN) µg/L

Cyclohexene µg1L

Cyclopentene µg/1.

Cyclotetrasiloxane, octamethyl µg/L

Cyclotrisiloxane, hexamethyl µg/L

DDD µg/L

DDE Ig/L

DDT µg/L

Decahydronaphthalene Ig/L

Decane µg/L

Di-n-butyl phthalate Ig/L

Di-n-octyl phthalate µg/L

Di-n-propylnitrosamine Ig/L

Di(methoxyethyl)phthalate Ig/L

Diacetone alcohol µg(L

Diallate µg/L

Dibenzofuran µg/L

Dibenzothiophene µgjL

Dibenzo[a,e]pyrene µg/L

•
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WP 3T-12p
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 17 of 28)

Constituent Name

Analysis
Units

Dibenzo[a,hlpyrene I+g/L

Dibenzo[a,i]pyrene µg/L

Dibenz[a,h]acridine ' µg/L

Dibenz[a,h]anthracene µg(-

Dibenz[a,j]acridine Ig/L

Dibromomethane µg/L

Dibutyl phosphate lg/-

Dichlorobenzenes (by VOA) µg(-

Dichlorodifluoromethane 1+g/L

Dichlorofluoromethane µg/L

Dichloropropanol µS/-

Dichlorotoluene µgI-

Dieldrin µg/L

Diethyl phthalate Ig/L

Diethylarsine 141-

Diethylether µS/-

Diethylstilbesterol WL

Dihydrosafrole 4+8(L

Dimethlysulfoxide 1+g(

Dimethoate Ig/L

Dimethoxymethane 4+5/L

Dimethyl phthalate Pg/

Dimethyldisulfide Rg/-

Dimethylsilane Ig/L

Dinitrobenzene µg-

Dinoseb Ig/L

Dioxane {+S/-

Wp 3T-12q
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 18 of 28)

Constituent Name
Analysis
Units

Dioxin µg/L

Diphenylamine µg/L

Dissolved oxygen mg/L

Disulfoton lig/L

Docasane lig/L

Docasanoic acid lig/L

Dodecane lig/L

Dodecanoic acid µg/L

Eicosane µg/L

Electrode potential lig/L

Endosulfan I lig/L

Endosulfan II lig/L

Endosulfan sulfate lig/L

Endrin l+/L

Eptox extraction µg/L

Ethanol µg/L

Ethanol, 2-butoxy-, phosphate (3:1) lig/L

Ethanol, 2rchloro, phosphate (3:1) pg/L

Ethenyl cyclopentane lig/L

Ethyl acetate lig/L

Ethyl benzene µg/L

Ethyl carbamate µg/L

Etbyl cyanide lig/L

Ethyl cyclohexane lig/L

Ethyl cyclooctane µg/L

Ethyl methacrylate lig/L

Ethyl methanesulfonate µg/L

•

•

WP 3T-12r
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 19 of 28)

Constituent Name
Analysis
Units

Ethylene glycol µg/L

Ethylene glycol (GC)/mixed waste µg/L

Ethylene oxide µg/L

Ethyleneimine µg/L

Ethylenethiourea µg/L

Ethylmethyl cyclohexane µg/L

Europium-154 pCVL

Europium-155 pCVL

Extractable organic halides/mixed waste µg/L

Fecal coliform

Ferrocyanide pg/L

Final percent hal. hyd. pg/L

Final percent PAH µg/L

Fluoranthene µg/L

Fluorene ' µg/L

Fluoride mg/[.

Fluoride-halogenated hydrocarbons µg/L

Fluoride, low detection level µg/L

Fluoroacetic acid µg/L

Formalin µg/L

Formic acid, ethenyl ester µg/L.

Freon113 µg/L

Gamma scan pCVL

Glycidylaldehyde µg/L

Gross alpha pCVL

Gross beta pCVL

Halogenated hydrocarbons µg/L

WP 3T-12s
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 20 of 28)

Constituent Name
Analysis
Units

Hardness mg/L

Heneicosane µg/L

Heptachlor µg/L

Heptacosane µg/L

Heptadecane µg/L

Heptchlor epoxide µg/I,

Herbicides (enhanced)

Herbicides (short list)

Hexachloro-1,1'-biphenyl µg/L

Hexachlorobenzene µg/L

Hexachlorobutadiene µg/L

Hexachlorocyclopentadiene µg/L

Hexachloroethane µg/L

Hexachlorophene µg/L

Hexachloropropene µg/L

Hexacosane µg/[..

Hexadecanal µg/[,

Hexadecane µg/L

Hexadecanoic acid µg/L

Hexadecanoicacid, methylester µg/L

Hexane µg/L

Hexanedioic acid mono(2rethylhexyl)ester µg/L

Hexanedioicacid, dioctylester µg/L

Hexanoic acid µglL

Hexathiepane µg/L

Hydrazine µg/L

Hydrazine, low detection level µg/L

•

•

WP 3T-12t
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Constituent Name
Analysis
Units

Hydrazine/mixed waste lig/L

Hydrogen sulfide lig/L

ICP metals µg/L

ICP metals (filtered) lig/L

Indeno(1,2,3-cd)pyrene µg/L

Iodine-129 pCVL

Iodine-129 (drinking water standard) pCVL

Iodine-131 pCVL

Iodomethane µg/L

Iron lig/L

Iron by atomic absorption µg/L

Iron, filtered µg/L

Isobutyl alcohol lig/L

Isodrin µg/L

IsuuLtanol lig/L

Isopherone µg/L

Isoquinoline µg/L

Isosafrole µg/L

Kepone µg/L

Kerosene lig/L

Lead µg/L

Lead (graphite furnace) µg/L

Lead, filtered µg/L

Lithium lig/L

Lithium, filtered lig/L

m-Nitroaniline µg/I.,

Magnesium µg/L

WP 3T-12u



Draft A

^

R±

IN1I

t1'+

Table 3-12. List of Analytes for 100-F Area Wells. (sheet 22 of 28)

Constituent Name
Analysis
Units

Magnesium by chemical analysis mg/L

Magnesium, filtered µg/L

Maleic hydrizide µg/L

Malononitrile µglL

Manganese µg/L

Manganese-54 pCVL

Manganese by atomic absorption µg([.

Manganese, filtered µg/L

Melphalan µgf[.

Mercury µg/L

Mercury, filtered µg/L

Metals µg/L

Metals (filtered) µg/1.

Methacrylonitrile µg/L.

Methanethiol µg/L

Methapyrilene µg/l.

Metholonyl µg/L.

Methoxychlor µgI.

Methyl bromide µg/L

Methyl chloride µg(l.

Methyl cyclohexane µg/L

Methyl ethyl ketone µg/L

Methyl hydrazine µg(l.

Methyl isobutyl ketone µg/L

Methyl methacrylate µg/L

Methyl methanesulfonate µg/L

Methyl parathion µg/L

^

E

WP 3T-12v
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 23 of. 28)

Constituent Name
Analysis
Units

Methyl substituted benzaldehyde µg2

Methyl substituted benzoic acid lig/L

Methylcyclopentane µg/L

Methylene chloride lig/L

Methylformate lig/L

Methylnitrate lig/L

Methylthiouracil Pg(-

Molecular sulfur (s8) lig/L

Molybdenum 4gL

Molybdenum, filtered 1+g/L

Monobutyl phosphate Pg/

Morpholine (8270) hg-

Morpholine lig/L

N-Methoxymethanamine µ/L

N-nitroso-N-ethylurea lig(L

N-nitroso-N-methylurea µg/

N-nitroso-N-methylurethane I+g(

N-nitrosodi-n-butylamine µg/L

N-nitrosodiethanolamine µg[

N-nitrosodiethylamine 118/1-

N-nitrosodimethylamine IgL

N-nitrosodiphenylamine µg/1-

N-nitrosomethylethylamine µg/L

N-nitrosomethylvinylamine µg,(L

N-nitrosomorpholine µg/L.

N-nitrosonornicotine µg/L.

N-nitrosopiperidine µgR-

WP 3T-12w
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 24 of 28)

Constituent Name
Analysis
Units

N-phenylthiourea µg/L

N,4-dimethyl benzene sulfonamide µg/L

Naphthalene µg/L

Nickel µg/L

Nickel-63 pCi/L

Nickel, filtered µg/L

Nicotinic acid µg/L

Nitrate µg/L

Nitrate, high detection level µg/L

Nitrate-ion mg/L

Nitrate, phenodisulfonic acid method mg/L

Nitrite µg/L

Nitrobenzine µg/L

Nitroethane µg/L

Nitromethane µg/C.,

Nitrosopyrrolidine µg/L

N,n-diethylhydrazine µg/L

Nonacosane µg/L

Nonadecane µg/[,

Nonadecanoic acid µg/L

Nonane µg/L

Nonanoic acid µg/L

o-Nitroaniline µg/L

o-Nitrophenol µg/L

O-toluidine hydrochloride µg/L

Octacosane µg/t,

Octacosane µg/L

•

•

WP 3T-12x
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• Table 3-12. List of Analytes for 100-F Area Wells. (sheet 25 of 28)

fA
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Constituent Name

Analysis
Units

Octadecane µg/L

Octane µg/L

Osmium µg(-

Osmium, filtered 11g(L

Oxalate IS/

p-Dichlorobenzene µg/L

p-Nitrophenol +g(

P benzoquinone I41-

P-chloro-m-cresol µg/L

P-chloroaniline 1gf-

P-dimethylaminoazobenzene µgL

P-nitroaniline 4+8L

Paraldehyde µg/L

Parathion PS^-

PCDD's µg/L

PCDF's +g(

Pentachloro-1,1' -biphenyl IS/

Pentachlorobenzene µg/

Pentachloroethane 11g(L

Pentachlorophenol I+g/L

Pentacosane µg/

Pentadecane IS/-

Pentanal 1+g(-

Pentane IS/L

Pentatriacontane 441-

Pentenal µg,(L

Pentyl cyclohexane 11g(L

WP 3T-12y
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 26 of 28)

Constituent Name
Analysis
Units

Perchlorate µg/1.

Persistance - ext µg,/L

Petrolum hydrocarbons-toial recoverable µg/L

pH, field measurement

pH, laboratory measurement

Phenacetin µg(L

Phenanthrene µg/

Phenol µg(L

Phenol, low DL

Phenylenediamine µg/L

Phorate Pg/L

Phosphate - - Pg/L

Phosphorus pesticides µg/L

Phthalic acid esters µg/L

Phthalic anhydride µg(L.

Picloram µ$^L

Polyaromatic hydrocarbons µg/L

Polychlorinated biphenyls (PCBs) µg/L

Potassium µg/L

Potassium, filtered µg/L

Pronamide µg/L

Pronamide µg/L

Pronamide µg/1.

Propanal µg/L

Propylbenzene µg/L

Propyl cyclohexane µg/L

Propyl-cyclopropane µg/L

11

•

WP 3T-12z
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 27 of 28)

Ln
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^
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•

Constituent Name
Analysis
Units

Selenium, filtered µg/L

Silicon, filtered µg/

Silver-110 metastable PCi/L

Silver, filtered µg/L

Sodium, filtered µY/

Soil percent retained on pan µg/-

Specific conductance µmho

Specific ion electrode-iodide µP/-

Strontium, filtered lig/L

Tetrachloroethylene 1+g/

Tetracosane µg-

Thallium, filtered Ig-

Tin, filtered Ig/L

Titanium, filtered 4+g/

Toiol potassium mg/-

Trans-l-ethyl-4-methyl cyclohexane µg/L

Triacontane !+g/

Tricosane PSf

Unknown aliphatic nitric acid ester µg/L

Unknown cyclic or unsaturated hydrocarbo µg/L

Unknown oxygenated PAH µg/L

Unknown tri-chlorinated benzenamine µg/L

Unknown aliphatic alcohol Ig/L

Unknown aroclor I+g(L

Vanadium, filtered Ig/L

VOA+ (1988 contract)

Xylene-m Ig/L

WP 3T-12aa
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Table 3-12. List of Analytes for 100-F Area Wells. (sheet 28 of 28) •

Constituent Name
Analysis
Units

Xylene-o,p µg/L

Zinc, filtered µg/L

Zirconium, filtered µgL

^

t<`:

,f-

:gt

cT`

•

WP 3T-12bb
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Table 3-13. Detected Groundwater Contaminants in 100-F Area Wells-Acetone

Through Filtered Chromium. (sheet 1 of 3)

W
P1

Filiend FBlered Filtered Fillerred Fillend

Well Statistical Acetone Alpha Alplw-HI Bs BeW B Cd WCo 137Cs Arsenic Ba B Cd Cr

Location Inlannation (MgA-) (PUI-) (PCVL) (4R/L) (PCVL) (VY/L) IVPn-) (PCVL) (PCVL) (4gti) (Vgh) (n&(L) (pP/I) (VP/L)

Background 25+F1.4 42+/-20 19+/d2 <50 <0.2 19+/-24 42+1&0 <50 <0.2 4.0+/-20

1-FSl Mean 1.8 70 Z834 6.08 3.2 37 21 5

Standard Dev 0.4 4,944 13 11

Max 2.1 70 19,000 6.08 3.2 48 29 5

Min 1S 70 19 6.08 3.2 19 13 5

Median 1.8 180 43 21

No. of Hits 2 1 27 1 1 6 2 1

No. of Obs 0 5 1 1 77 0 1 8 8 4 6 2 6 6

< Deteq 3 1 1 7 7 4 5 6

1-FS2 Mean 95,774 740

Standard Dev 1321595

Max 810,000 240

Min 0 240

Median 45,000

No. of Hits 51 1
No.ofObs 0 0 0 0 51 0 0 0 1 0 0 0 0 0

< Detect

1-15-3 Mean 1.27 48 60171 40 9 11.3 11.1 2

Standmd Dev 14,206

Max 1.27 48 600,000 40 9 11.3 11.1 22

Mfn 1.77 48 0 9 113 11.1 22

Median 6,650 1

Nm of Hits 1 1 42 1 1 1 1 1

No. of CNts 0 1 1 1 42 1 6 6 1 1 0 1 1

< Detect 1 5 5 1 1 1

1-F54 Mean 7.3 5.88 48 337,828 6.12 54 42 14

Standard Dev 1.4 487]87 3.2 127 15

Max 9.2 5.88 48 1,700 6.12 60 51 17

Min 6.1 5.88 48 3.08 6.12 51 33 13

Median 6.9 2]]0 51 42 14

No, of Hits 4 4 1 23 1 6 2 5

No, of Obs 0 4 4 1 23 0 1 II 11 3 6 2 6 6

<Dow 1 10 11 3 6 1

1-FSS Mean
Standard Dev

Max

Mfn
Median

No, of Hits

No.o1 Obs 0 0 0 0 0 0 0 0 0 0 0 0 0 0

< i)iteCl

0

Cr^y)

a
U1
W
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Table 3-13. Detected Groundwater Contaminants in 100-F Area Wells-Acetone
Through Filtered Chromium. (sheet 2 of 3)

'-.3
i-a
w
a

Filtertd Filtered Filtered Fillered Fillered

well Sutistical Acetone Alpha Alpha-Hf Be Beta B Cd 60Co 1I7c, Arsenic B. B Cd Cr

LoatiOn Infortnatian (VBh) (pCM) (pM) (4gA-) (pCVL) (VF/8) (VgAd (pCWI-) (pCVL) (VBA-) fVgU (VF/1-) (VBA-) (VF/0)

Backgtound 25+1-1.4 42+/-21 19+/42 <50 <0.2 3.9+/-24 42+/-20 <50 <0.2 4.0+/-20

1-04 Mean 66 1.46 53 5.48 6.9 12.5 21 2

Slandard Dev 88 0.21 21

Max 66 1.46 220 5.6 6.9 14 21 2

M(n 66 1.46 7.29 5.3 6.9 II 21 2

Median 10.8 5.5 125

No.olHits 1 1 9 2 1 2 1 1

No. of Oba 1 2 1 0 9 0 0 9 9 2 3 1 3 3

<Defect 1 1 7 8 2 1 2 3

1-F7-1 Mean 6 3.9 15 7.09 8.27 85 50 40

Standard Dev 1.2 21 IA 1 3.1

Max 7.06 3.9 85 8.1 at 10 56 40

Min 3.9 3.9 5.14 6.08 8.27 8 47 40

Median 6.1 9.73 7.09 8 51

Nu.ofHUS 5 1 13 2 I 4 6 1

No.ofOba 1 5 1 0 13 0 0 7 7 4 6 I 6 6

< Detect 1 5 6 6 6

I-FB-1 Mean 126 183 528 85 63 5.6 6.2 111 102 12

Standsni Dev 31 27 0.6 15 14 4.2 ZB

Max 126 219 528 85 117 5.68 7.2 133 103 14

Min 126 138 52.8 85 15 5.39 5.1 89 99 10

Median 188 63.6 5.64 6.2 112 102 12

No. of Hitt 1 5 1 1 21 3 2 7 2 2

No. of Oln 1 5 1 1 21 0 1 27 27 4 7 2 7 7

< Detect 1 24 25 4 7 5

1-F9-2 Mean 66 355 63 30 72 8.4 8.2 . 46 21

Standard Dev 18 1.3 29 -

Max 66 35.5 63 68.3 72 9.8 11.1 46 21

Min 66 35.5 63 122 72 7.29 5.12 46 21

Median 21.45 8.1 83

No. of Hits 1 I 1 8 1 3 4 1 1

No, of Obs 0 1 1 1 8 1 1 14 14 1 1 0 1 1

< Detect 1 11 10 1 1

6-71J0 Mean 8.1 6.1 73 6 45

StandanlDev 1.3 0.19 129 2.708

Max 10.2 6.19 410 6 47

Min 6.5 5.92 6.38 6 41

Median 7.7 6.1 8.72 46

No. of Hita 7 2 12 2 4

No. of Obs 0 7 2 0 12 0 0 0 0 3 4 0 4 4

< Deten 1 4 4

d

0
d ^

N

W

•0
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Table 3-13. Detected Groundwater Contaminants in 100-F Area Wells-Acetone
Through Filtered Chromium. (sheet 3 of 3)

^

Well

Location
Statistical

INormation
Acetotie

(yg/L)
Alpha

(pQ/L)
Alpha-HI

(pCeti)
Be

(88h)
Beta

(pCw)
B

(8P/L)

Cd

(NR/L)

60Co

(pG/L)
li7Cr

(p49-)

Filtered

Arsenlc

(y6/I)

FBtered

Be

W/O

Filtered

B

W/O

Fillen:d

Cd

W/O

Filtered
Cr

W/O

Background 25+/-1.4 42+/-3J 19+/-12 <50 <0.2 3.9+/-24 42+/-20 <50 <0.2 4.0+/-20

6A7d6 Mean 8 91 6.3 46.4 219

Standard Dev Z8 94 05 10.7

Max 10.8 200 7 55 219

Min 5.7 8.4 6 28 219

Median 10.2 65.4 6 48

No.otHib 3 6 3 5 1

No.ofObs 3 3 0 0 6 0 0 0 0 3 5 1 5 5

< Detect 3 ` 5 5

tl-+w
n

d

d
0

N ^

> ^
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w
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Table 3-14. Detected Groundwater Contaminants in 100-F Area Wells-Filtered

Lithium Through Sulfate. (sheet I of 3)

FJiend Filtered Filtered Filrored Filtered Filtered Filtered Methylene
1ttaR SO

well 9atistical Li Mg Mn Ni Sr '/ Zn Hexane chloride Nitrate NOjJon Its m a

Location Infomatpn WIL) WIL) WIL) 1V8/L) WIL) (y(/6) (Y82) WIL) WIL) (V1n-) (mg0) (P0VL) QC41y (mP./)

Background 11,800+/d,400 7+/S <4 236+/-102 17+1-9 6+/-2 <0.2

145-1 Mean 5,803 151 5.7 5 3,661 27,689 53 14

Standard Dev 1,At8 40 1.2 4,293 14

Max 7,250 198 7 5 15,500 46 53 14

Min 4,310 128 5 5 100 82 53 14

Median 6,120 178 5 2200 31

N. ol Hits 6 3 3 2 60 9 1 1

No. of Obs 2 12 0 6 6 6 6 0 4 60 9 3 8 1

< Detect 2 6 6 3 3 4 4 3 7

1-F5-2 Mean 6,928

Standard Der 13,837

MAK
40-000

Min 86

Median 570

N. ol Hits 9

No. of Obs 0 0 0 0 0 0 0 0 0 9 0 0 0 0

< Deteq

1-53 Mean 6,330 17 7,202 77.9

SlandanlDev 15,056 22.4

Max 6,330 17 79,000 66

Min 6,330 17 140 3.9

Median zM 2A

No. of Hits 1 1 40 8

No. of Obs 0 1 1 1 1 1 1 0 1 41 8 0 6 0

< Detect I I I 1 1 1 6

1454 Mean 10 25,700 759 6.5 8 76,152 82 50.6

Standard Dev 1,115 23 2.4 25,133 36.9

Max 10 26,600 787 10 8 74,100 140 50.6

Mfn 10 23,400 726 5 8 45 40 50.6

Median 25,250 765 5.5 19,000 64

No. of Hits 1 6 6 4 1 56 9 1

No. of (Hn 2 6 6 6 6 6 6 0 4 56 9 0 11 0

< Dete<t 1 6 6 2 5 4 10

1-FS-5 Mean 760

Standard Dev

Max 760

Mfn 760

Median
No. of Hits
No.ofObs 0 0 n 0 0 0 0 0 0 0 0 0 0 0

< 1Jetea

71

tP
^

d

C7
0

9`^4
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Table 3-14. Detected Groundwater Contaminants in 100-F Area Wells-Filtered
Lithium Through Sulfate. (sheet 3 of 3)

0

Well
LoratlOn

Statls0ol

In(armatlOn

Ftllered

U

(Vg2)

Filtered

Mg

(Vgti)

Fiherxd

Mn

(V7/L)

Filtered

Ni

(ug/1)

Filtered

Sr

f4g/1-)

Filiered

V

(ugti)

Filteeed

Zn

(48/L)

He*ane

(V82)

Melhylene

Chloride

(V/W

Nitrate

(VP/L)

NOjAan

(mg0)

R.
(PCa)

106Rm

(PCV-)

S04

(mO)

Background 11,800+/J,400 7+/S <4 736+/-102 17+1-9 6+/-2 <0.2

6-77J6 Mean 14 16,740 6 490 13 8 12 128,884 133

Standaed Dev 1,108 36 39 6.1 89,872 29

Max 14 18,000 6 533 18 8 16 420'000 18D

Min 14 15,400 6 435 10 8 5 1,000 93

Median 17,000 494 12 15 115,000 13D

No.olHi6 1 5 1 5 4 1 3 70 9

No. of Obs 1 5 5 4 5 5 5 3 11 70 9 0 0 0

< Detect 4 4 1 4 11

w

n

O
0

9^
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Table 3-15. Detected Groundwater Contaminants in 100-F Area

Wells-Strontium-90 Through Zinc, (sheet 1 of 3)

Pi

Statistical 90Sr Sr Sultate Tc 991'c TOC ToxLDL Trichlomethene TriOum U V Z.
Well Inlormation (PwL) (YSti) ( rS/-) (48/L) (PUL) (VW-) (Vg/L) (V6/-) (POi(L) (PUL) (VSti) (v80-)

Location
Background 216+/-102 34,300+/-16,900 200 1.7+/48 17+1-9 6+1-2

1-F5-1 Mean 28 26,814 22,066 1,060 621 0.8
StandardUev 9.7 9,845 Z818 42 344 0.2
Max 41.4 37,300 24,300 1,090 1,400 1.05
MIn 20.3 13,600 18,900 1,030 -180 0527

Median 27 29,900 23,000 1,060 625 0.743
No. of Hi6 4 7 3 2 56 8
No. aa Obs 4 0 7 3 3 6 5 4 64 8 1 0
< Deiect 3 4 5 4 8 1

1-F5-2 Mean
Standard Dev

Max

Min

Median

No. of Hib

No. of Obs 0 0 0 0 0 0 0 0 0 0 0 0
< Detecl

1-F53 Mean 190 49,250 854 0.4 8
Standard Dev 95 33,446 691 0.4
Max 297 7Z900 4,400 1.18 8
Min 101 25600 -600 0.156 8
Med'un 181 49,250 710 0.221
N. of Hits 4 2 41 6 1
No. of Oba 4 0 2 0 2 1 2 1 45 8 1 1
< Delect 2 1 2 1 4 2 1

145-4 Mean 109,295 48,020 Z416 229 29,992 65
Sundard Dev 8,673 1,518 1,289 27,921 1.0
Max 125,000 50,600 5,040 22.9 120,000 7.6
Min 101,000 46,600 1,760 229 230 4.02
Median 106,000 47,500 1,970 24,500 6.68
No, of Hits 7 5 6 1 56 11
No. of Obs 0 0 7 5 0 6 4 0 56 11 0 0
< Detetl 3

1-F58 Mean
Standard Dev

Max
Min

Median

No, of Hits

No. of Obs 0 0 0 0 0 0 0 0 0 0 0 0
< Detect

d

0

9

Ŵ
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Table 3-15. Detected Groundwater Contaminants in 100-F Area
Wells-Strontium-90 Through Zinc. (sheet 3 of 3)

Fj

Statistical 90Sr Sr Sulfale Tc 99I7c lY7C ToxLDL Trichloroethene Tritium U V Z.

Well Information (ygA.) W/O (Vge-) (PCVL) W/O W/O (490-) (PDVL) (PCVL) W/O (Vg/U
Location

Background 736+/-102 34,300+/-16,900 200 1.7+1-0.8 17+/-9 6+/-2

6.77-36 Mean 490 56,120 1,150° 22.96- 3273 576.25' 10.9° 3b°

Standard Dev 36.26 4.896 317.41 7227 21 419.18 5.75 2.46

Max 533 63,100 1,390 30.2 35 1,700 is 8

Min 435 51,400 1,170 <17.6 29 01i <5 <5

Median 494 54,200 1,780 29.9 33 580 10.25 251

No.ol Hits 5 5 5 3 11 49 4 1

No. ol Obs 0 5 5 0 0 5 3 11 66 0 5 5

< Detett 17 1 4

aValues reported as Ien than the detection limit were used at half their value for statislical cakulntionc

bValues reported as less than zero were used at zero for stalislical wlcuWtiom and reported minimum.

w
a
G
n

0
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Table 3-16. Radionuclide Concentrations Measured in Columbia River Water at
Priest Rapids Dam in 1989.

^t?

C•

N

cm

Or^

!

Radionuclidesb No. of Concentrations (pCi/L)' Drinking
samples

Maximum Minimum Average
water

standard`d

Composite System

Gross alpha 12 2.3 ± 0.6 -0.004 ± 0.79 0.83 ! 0.33 15

Gross beta 12 3.8 ± 1.2 -0.22 ± 1.8 150 ± 0.68 50

Tritium 12 79 ± 4 53 ± 3 63 ± 5 20,000

89Sr 12 0.002 ± 0.086 -0.07 ± 0.06 -0.035 t 0.015 20

90Sr 12 0.12 ± 0.04 0.05 ± 0.04 0.08 tt 0.01 8

234U 12 0.34 ± 0.08 0.20± 0.04 0.25t0.02 -

235U 12 0.039 ± 0.017 -0.003 1- 0.005 0.009 ± 0.007 --

23BU 12 0.24 zt 0.05 0.15 ± 0.04 0.20 ± 0.02

Total Uranium 12 0.53 ± 0.09 0.34 ± 0.06 0.46 t 0.03 --

Continuous System

60co P
D

25
25

0.002 ± 0.001
0.003 ! 0.003

-0.002 ± 0.002
-0.003 1 0.003

0.00002 ± 0.0003
0.0012 ± 0.0005

100

)29I D 4 0.000007 ± 0.000002 0.000004 ! 0.0000005 0.000005 ± 0.000001 1

1311 P
D

25
25

0.006 ± 0.007
0.014 !- 0.007

-0.002 ± 0.005
-0.010 ! 0.017

0.0002 ± 0.0006
0.003 ± 0.002

3

137Cs P
D

25
25

0.005 ± 0.002
0.005 t 0.003

-0.0006 ± 0.0019
-0.0002 t 0.0024

0.002 ± 0.001
0.002 ± 0.001

200

239,240Pu P
D

4
4

0.00002 ± 0.00001
0.00003 ± 0.00004

0.00001 t 0.00001
-0,00003 t 0.00002

0.00002 t 0.000004
0.000004 ± 0.000018

--

°Maximum and minimum values ± sigma counting error. Average ± 2 standard error of the calculated mean. It is not
uncommon for individual measurements of environmental radioactivity to result in values of zero or negative numbers

from subtracting out instrumental background.

bRadionaclides measured using the continuous system show the particulate (P) and dissolved (D) fractions separately;
other radionuclides are based on samples collected by the composite system.

`WAC248and40CFR141.

dDashes indicate no drinking water standard.
Source: Jaquish and Bryce 1990.

WP 3T-16
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is Table 3-17. Nonradiological Water Quality Data for the Columbia River
Upstream of the Hanford Site in 1989.

N.

Chn

I

:"M1I

^

^

•

Analyses Units
No. of
samples Maximum Minimum

Annual
average'

State
standardsb

Pacific Northwest Laboratory environmental monitoring

pH - 3 8.6 7.4 NA 65 to 85

Fecal coliform #/100 mL - 3 170.0 2.0 23c 100

Total coliform #/100 at 3 2,400.0 2.0 480` NA

Biological oxygen demand mg/L 3 3.4 1.2 2.1 + 0.44 NA

Nitrate mg/L 3 0.15 0.05 0.09 + 0.02 NA

U.S. Ceological Survey sampling programd

Temperature' °C 365 205 1.1 11.3 20 (maximum)

Dissolved oxygen mg/L 6 14.0 9.6 115 + 1.49 8 (minimum)

Turbidity NTUI 6 2.0 03 12 ± 0.67 5+
background

pH - 6 83 8.1 NA 65 to 85

Fecal coliform #/100 mL 5 5.0 <1.0 <1.1° 100

Suspended solids, 105°C mg/L 4 5.0 <1.0 <3.0 + 1.63 NA

Dissolved solids, 180'C mg/L 6 95.0 69.0 81 + 723 NA

Specific conductance µmhoq/cm 6 150.0 127.0 140 ± 7.4 NA

Hardness, as CaCO3 mg/L 6 74.0 59.0 67 + 4.9 NA

Phosphorus, total mg/L 6 0.04 0.01 0.02 + 0.01 NA

Chromium, dissolved /[p/f. 4 <1.0 <1.0 <1.0 NA

Nitrogen, l(jeldahl mg/L 6 0.4 <02 0.28 ± 0.8 NA

Total organic carbon mg/L 6 2.1 1.6 1.8 + 0.15 NA

Iron dissolved µg/L 4 95.0 4.0 65 ± 2.9 NA

Ammonia, dissolved (as N) mg/L 6 0.04 <0.01 <0.017 ±
0.01

NA

'Average values +2 standard error of the calculated mean.
bWAC 173-201.
`Annual median.
dProvisiOnal data subject to revision.
°Mivdmum and minimum represent daily averages.
tNephelometric turbidity units.
NA = Not applicable.
NR - Not reported.
Source: Jaquish and Bryce 1990.
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Table 3-18. Radionuclide Concentrations in Water Samples Taken at the
300 Area Water Intake in 1989.

C"

C°-_°

n

^

.^.

C%j

0^

u

Radionuclides' No. of Concentrations (pCi/[.)a Drinking
samples

Maximum Minimum Average
water

standard`d

Composite System

Grossalpha 4 1.4t1.0 0.7*0.4 1.0t0.3 15

Gross beta 4 2.4 -t 1.0 -1.1 t 1.8 1A 1- 15 20

Tritium 4 195 ± 6 119 t 5 161 ± 35 20,000

89Sr 4 02 :t 0.19 0.06 ± 0.10 0.14 ± 0.09 20

'OSr 4 0.12 ± 0.04 0.08 ± 0.04 0.09 ± 0.03 8

z4U 4 0.44 ± 0.07 0.73 t 0.05 031 t 0.09 -

235U 4 0.040 ± 0.021 -0.005 ± 0.006 0.012 ± 0.020 --

238U 4 030 ± 0.05 0.20 t 0.04 015 ± 0.06 --

Total Uranium 4 0.77 ± 0.09 0.43 ± 0.06 057 ± 0.16 -

Continuous System

mCo P
D

23
23

0.007 ± 0.002
0.008 t 0.003

-0.001 ± 0.002
-0.0006 ± 0.0028

0.001 't 0.001
0.0033 t 0.0009

100

1291 D 4 0.00026 ± 0.00002 0.000089 ± 0.000003 0.00017 ± 0.00001 1

1311 P
D

23
23

0.0036 ± 0.0039
0.0154 t 0.0053

-0.002 ± 0.0025
-0.012 ± 0.013

0.0004 ±- 0.0006

0.0021 :t 0.0023

3

737C, P
D

23
23

056 ± 0.001
0.0046 :t 0.0042

-0.0002 t 0.0013
-0.0005 ± 0.0027

0A26 !- 0.048
0.0025 t 0.0006

200

b9,240Pu P
D

4
4

0.002 t 0.0001
0.00005 ± 0.00005

0.000002 ± 0.00001
-0.000015 ± 0.000037

0.0005 t 0.0010
0.000008 1- 0.00003

-

'Maximum and minimum values -t sigma counting error. Average ± 2 standard error of the calculated mean. It is not
uncommon for individual measurements of environmental radioactivity to result in values of zero or negative numbers
from subtracting out instrumental background.

bRadionuclides measured using the continuous system show the particulate (P) and dissolved (D) fractions separately;
other radionuclides are based on samples collected by the composite system.

`WAC248and40CFR141.
dDashes indicate no drinking water standard.
Source: Jaquish and Bryce 1990.
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• Table 3-19. Radionuclide Concentrations for the Columbia River at the City
of Richland Pumphouse in 1989.

0^

C^p

p....

C4

(3^*

•

Radionuclidesb No. of Concentrations (pG/L)° Drinking
samples

Maximum Minimum Average
water

standard`A

Composite System

Gross alpha 12 1.3 t 1.1 0.08 ± 051 0.60 i- 0.19 15

Gross beta 12 2.6 ± 2.1 0.27 !- 0.40 1.3 ± 0.4 50

Tritium 12 172 -± 6 71 ± 4 129 ± 18 20,000

89Sr 12 0.03 t 0.07 -0.20 1 0.07 -0.05 ± 0.04 20

9OSr 12 0.12±0.04 0.03±0.04 0.07:t 0.02 8

234U 12 0.30 ± 0.05 0.08 t 0.03 0.23 ± 0.04 -

23SU 12 0.019 ± 0.016 -0.003 t 0.004 0.008 t 0.005 -

beU 12 0.27 ± 0.05 0.03 t 0.03 0.19 t 0.04 -

Total Uranium 12 0.56 ± 0.08 0.11 1- 0.04 0.44 1- 0.07 -

Continuous System

60Co P
D

24
24

0.01 t 0.002
0.005 t 0.003

-0.0021 ± 0.0018
-0.0013 ± 0.0025

0.001 ± 0.001
0.0017 t 0.0007

100

1291 D 4 0.00016 ± 0.000007 0.00005 ± 0.000004 0.00012 t 0.000006 1

1311 P
D

24
bl

0.0031 ± 0.0047
0.01 ± 0.013

-0.0028 :L 0.0031
-0.0058 t 0.0203

0.0002 ± 0.0006
0.0029 ! 0.0017

3

137Cs P
D

21
24

0.0057 ± 0.0018
0.0049 !- 0.0037

-0.0007 ± 0.0018
-0.0007 ±- 0.0024

0.0024 t 0.0006
0.0018 ± 0.0007

200

239•uOPu P
D

4
4

0.000035 ± 0.000018
0.000046 ± 0.00005

0.000003 ± 0.000009
-0.000004 ± 0.000024

0.000019 ± 0.000014
0.000022 ± 0.000025

'Maximum and minimum values ± sigma counting error. Average -! 2 standard error of the calculated mean. It is not

uncommon for individual measurements of environmental radioactivity to result in values of zero or negative numbers

from subtracting out instrumental background.
bRadionuclides measured using the continuous system show the particulate (P) and dissolved (D) fractions separately;
other radionuclides are based on samples collected by the composite system.

`WACZ48and40CPR141.
dDashes indicate no drinking water standard.
Source: Jaquish and Bryce 1990.
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• Table 3-20. Nonradiological Water Quality Data for the Columbia River at
the Richland Pumphouse in 1989.

c::>

r)

^.

^

:^+5

U^

.

Analyses Units
No. of
samples Maximum Minimum

Annual
average°

State
standardb

Pacific Northwest Laboratory environmental monitoring

pH -- 13 8.6 7.3 NA 65 to 85

Fecal coliform #/100 mL 13 240 2.0 34` 100

Total coliform #/100 mL 13 1600 2.0 383c NA

Biological oxygen demand mg/L 13 4.1 1.4 2.4 i 0.5 NA

Nitrate mg/C. 13 0.21 0.05 0.11 ± 0.3 NA

U.S. Geological Survey sampling programd

Temperature' °C 365 20.8 0.3 11.5 18 (maximum)

Dissolved oxygen mg/L 4 142 9.7 11.65 i 2.30 8 (minimum)

Turbidity NTUf 4 4.0 1.3 2.25 ± 1.20 5+
background

pH -- 4 8.1 8.0 NA 6.5 to 85

Fecal coliform #/100 mL 4 13.0 <1.0 <6.5` 100

Suspended solids, 105°C mg/L 4 13.0 <1.0 <5.0 ±- 5.66 NA

Dissolved solids, 180°C mg/L 4 84.0 66.0 76 ± 7.6 NA

Specific conductance µmhos/cm 4 155.0 136.0 146 1 9.0 NA

Hardness, as CaCO3 mg/L. 4 74.0 62.0 68 ± 5.0 NA

Phosphorus, total mg/L 4 0.05 0.02 0.028 ± 0.015 NA

Chromium, dissolved µg/L 4 <1.0 <1.0 <1.0 NA

Nitrogen, Kieldahl mg/L 4 0.4 <0.2 <0.25 ± 0.1 NA

Total organic carbon mg/I. 4 2.4 1.3 1.75 2 0.48 NA

Iron dissolved µg/L 4 8.0 4.0 5.75 ± 1.71 NA

Ammonia, dissolved (as N) mg/L 4 0.04 <0.01 0.018 ± 0.015 NA

'Average values ± 2 standard error of the calculated mean.
6WAC 173-201.
`Annual median.
dProvisional data subject to revision.
`Maximum and minimum represent daily averages.
'Nephelometric turbidity units.
NA = Variable or not available.
Source: Adapted from Jaquish and Bryce 1990.
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• Table 3-21. Radionuclide Concentrations in Sediments Collected at Priest
Rapids Dam and McNary Dam in 1989.

..>

,

;b4

C4+[

E?v

•

Concentration pC/g' (dry weight)

Locations Radionuclides
No. of
samples Maximum Minimum Average

Priest Rapids 60Co 4 0.011 ±' 0.018 -0.010 y: 0.016 -0.002 ± 0.009

Dam
905r 4 0.016 t 0.005 0.011 ^ 0.004 0.014 ±- 0.002

334Cs 4 -0.036 ± 0.016 -0.168 t 0.024 -0.079 ± 0.061

137Cs 4 0.298 !- 0.032 0.189 ±- 0.025 0.265 ± 0.051

235UF' 4 0.907 ± 0505 0599 ± 0.315 0.761 ± 0.132

n8Pu 4 0.0003 ± 0.0002 0.00002 ^ 0.0001 0.0002 t 0.0001

b9,24opu 4 0.0027 ± 0.0006 0.0014 ± 0.0005 0.0022 ± 0.0006

McNary Dam 60Co 4 0.442 ± 0.044 0.144 ± 0.025 0.278 :t 0.145

"Sr 4 0.064 ± 0.008 0.024 ± 0.004 0.037 ± 0.018

134Cs 4 -0.023 ± 0.018 -0.035 t 0.022 -0.028 ± 0.006

137Cs 4 0.864 ± 0.054 0554 t 0.037 0.708 ± 0.114

235U6 4 0.200 ± 0.148 4043 ± 0.102 0.065 ± 0.104

238U6 4 0.785 ± 0.408 0.351 ± 0558 0.624 ± 0.197

238Pu 4 0.0021 t 0.0006 0.0002 + 0.0002 0.0009 ± 0.0009

239,240Pu 4 0.022 z 0.002 0.008 ± 0.001 0.014 ^ 0.006

aMaximum and minimum values ± sigma counting error; average ± 2 standard error of the calculated mean.

bUranium-235 and neU by low-energy photon detector method.

Source: Jaquish and Bryce 1990.
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•
Table 3-22. 1989 Vegetation Radionuclide Concentrations

Near the 100 Area and Offsite.
[pCi/g (dry weight)]

^

C°2

t_•':

. m,

4.-.

^ Y

^

LI

Location' 90Srb 337CSb 238.24Opu Ub
1 Mile NE of 100-N 0.071 ± 0.007 0.014 ± 0.016 0.00033 ± 0.00030 0.009 ± 0.003
Area`

1 Mile E of 100-N Areac 0.10 ± 0.01 0.013 ± 0.018 .00037 ±.00031 0.014 ± 0.004
100-Area Fire Station` 0.060 ± 0.005 0.020 ± 0.017 .00038 ±.00024 0.004 ± 0.001
Offsite Area Averaged 0.052 ± 0.013 0.007 ± 0.003 0.00010 ± 0.00004 0.015 -t 0.004
eFigure 3-8 shows vegetation sampling locations.
bMaximum values -t2 sigma counting error. Averages ± standard error of the calculated
mean.
`Sample number = 1 .
dSample number = 23.
Source: Jaquish and Bryce 1990.
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• Table 3-23. Results of Wildlife Monitoring in the 100 Area in 1989a.

r^a

^

C4

i%

•

Radionuclide Concentrations in Muscle Tissue of Pheasant

60Co 137CS

No. of
Samples Maximum Average

No. of
Samples Maximum Average

10 0.010±0.011 0.001 ±0.004 10 2.0 ± 0.1 0.20 ± 0.39

Radionuclide Concentrations in Bone and Muscle Tissue of Cottontail Rabbits

90Sr (Bone) 137Cs (Muscle)

No. of
Samples Maximum Average

No. of
Samples Maximum Average

4 160±3 80±91 4 0.15±0.05 0.04±0.07

Figure 3-16 shows terrestrial fauna sampling stations.

epCi/g, wet weight. Maximum values ±2 sigma counting error. Averages ± standard

error of the calculated mean.
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Table 3-24. Radionuclide Concentrations in Aquatic Fauna Upstream of and
Within the 100 Area.

Type I Location

Whitefish Upstream 5 0.033 ± 0.022 0.008 ± 0.016

"Co wet weight'

No. of Maximum Average
;amp les

wSr pCVg wet weight'

No. of Maximum Average
amples

5 0.019 ± 0.003 0.006 ± 0.006

137Cs pCVg wet weight'

No. of Maximum Average
amples

5 0.026±-0.017 0.013±-0.007
muscle of site

boundary

100-D 6 0.017 ± 0.015 0.008 ± 0.004 6 0.024 ± 0.004 0.008 ± 0.007 6 0.026 ± 0.019 0.014 ± 0.006

aN
iP

car<ass sloughs

Area
vicinity

Whitefish Upstream NS --- --- 5 0.032 ± 0.003 0.023 ± 0.007 NS ---
carcass of site

boundary

100-D NS --- -- 6 0.022 ±^ 0.003 0.015 ± 0.004 NS
Area
vidnity

Bass 100-F 5 0.010 ± 0.016 -0.001 ±0.006 5 0.001 ± 0.002 0.001 ± 0.001 5 0.050 ± 0.023 0.032 ± 0.010

muscie sloughs

Bass 100-F NS --- --- 5 0.066 ± 0.006 0.042 ± 0.014 NS ---

NS = No Sample
--- Less than analytical detection limit.
'Maximum values ±2 sigma counting error. Averages ±2 standard error of the calculated mean.
Source: Jaquish and Bryce 1990.
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Table 3-25. Potential Location-Specific ARARs. (sheet I of 3)

w

Citation Requirement Prerequisite Description

40 CFR 264.18(a). Within 200 ft of a fault displaced New treatment, storage, or RCRA hazardous waste;

in Holocene time. disposal of hazardous waste treatment, storage, or disposal

prohibited. within 200 feet of a fault.

40 CFR 264.18(b). Within 100-yr floodplain. Facility must be designed, RCRA hazardous waste;

constructed, operated, and treatment, storage, or disposal

maintained to avoid washout. within 100-year floodplain.

40 CFR 6, App.A; Fish and Wildlife Within floodplain. Action to avoid adverse effects, Action that will occur in a

Coordination Act (16 USC 661 et seq.); minimize potential harm, floodplain such as lowlands

40 CFR 6.302(b). 40 CFR 6 subpart A sets restore and preserve natural and relatively flat areas

EPA policy for carrying out E.O. 11988 and beneficial values. adjoining inland waters and

and 11990 which are binding on the level other flood prone areas.

of government for which they are issued.

10 CFR 1022 is DOE's policy.

National Historical Preservation Act Within area where action may Action to recover and preserve Alteration of terrain that

(16 USC 469); 36 CFR 65; 25 CFR 261; 43 cause irreparable harm, loss, or artifacts. threatens significant scientific,

CFR 3; 43 CFR 7. destruction of significant prehistorical, historical or

artifacts. archaeological data.

National Historic Preservation Act, Historic project owned or Action to preserve historic Property included in or

Section 106 (16 USC 470 et seq.); controlled by federal agency. properties; planning of action to eligible for the National

36 CFR 800. minimize harm to National Register of Historic Places.

Historic Landmarks.

RCW 27.53. Within area where action may Action to recover and preserve Any site, object, artifact, or

impact archeological sites and artifacts. Must secure location of prehistoric or

resources. permission from director. archaeologic interest located

in, on, or under lands or
waters under possession or
control of the state, county,
city, or political subdivision.

O
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Table 3-25. Potential Location-Specific ARARs. (sheet 2 of 3)

Citation Requirement Prerequisite Description

Endangered Species Act of 1973 Critical habitat upon which Action to conserve endangered Determination of presence of
(16 USC 1531 et seq.); 50 CFR 402; 50 CFR endangered species or species or threatened species, endangered or threatened
10 et seq.; Fish and Wildlife Coordination threatened species depend. including consultation with the species. Applicable to facilities
Act (16 USC 661 et seq.); 33 CFR 320.3. U.S. Fish and Wildlife Service. authorized, funded or carried

out by federal government.

Clean Water Act Section 404; 40 CFR 230, Wetlands. Action to prohibit discharge of Discharge of dredged or fill
33 CFR 320-330. dredged or fill material into material; wetlands as defined

wetlands without permit by U.S. Army Corps of
Engineers.

40 CFR 6, Appendix A; Executive Order Wetlands. Action to avoid adverse effects, Action involving construction
11990, Protection of Wetlands; 10 CFR minimize potential harm, and of facilities or management of
1022 (DOE policy). preserve and enhance wetlands, property in wetlands, as

to the extent possible. defined by 40 CFR 6, App. A,
Section 4(j).

16 USC 668dd et seq.; 50 CFR 27. Wildlife refuge. Only actions allowed under the Areas designated part of
provisions of 16 USC 668dd(c) National Wildlife Refuge
may be undertaken in areas System 16 USC 668dd et seq.;
that are part of the National 50 CFR 27.
Wildlife Refuge System.

Fish and Wildlife Coordination Act (16 Areas affecting stream or river. Action to protect fish or Diversion, channeling or other
USC 661 et seq.); 40 CFR 6.302(g). wildlife. activity that modifies a stream

or river and affects fish or
wildlife. Fish and Wildlife
Coordination Act (16 USC 661
et seq.); 40 CFR 6.302(g).

Wild and Scenic Rivers Act (167 USC Protection of rivers designated Action to protect the free- Action involving construction
1271). as wild or scenic or designated flowing characteristics or scenic, of a water resource project,

as a"study" river on the recreational, or fish and wildlife broadly defined to include
National Rivers Inventory. values of a Wild and Scenic construction or development

River or Study River on adjacent shorelines.

g
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Table 3-25. Potential Location-Specific ARARs. (sheet 3 of 3)

Citation Requirement Prerequisite Description

Historic Sites, Buildings and Antiquities Historic site, building or object Action to undertake the Alteration of terrain that
Act (16 USC 461). of national significance. recovery, protection and threatens significant scien[ific,

preservation of data. prehistorical, historical or
archaeological sites.

Fish and Wildlife Improvement Act (16 Within an area that may impact Action to conserve and promote Mitigate actions that will have
USC 742). fish and wildlife. conservation of fish and an adverse effect on fish and

wildlife and their habitat wildlife or their habitat.

Fish and Wildlife Conservation Act (16 Within an area that may impact Action to conserve and promote Mitigate actions, to the extent
USC 2901). nongame fish and wildlife. conservation of nongame fish practicable, that will have an

and wildlife and their habitat adverse effect on nongame
fish and wildlife habitat.

Shoreline Management Act (RCW 90.58). Shoreline, wetlands or Actions to restrict activities or Site located in flood plain or
floodplain. limit the concentration of wetlands.

contaminants to assure no
adverse environmental or
health effect.

Bald Eagle Protection Rules (WAC 232-12- Within an area that contains Action to protect bald eagle Determination of presence of
292). bald eagle habitat habitat, such as nesting or roost bald eagles or their critical

sites, through the development habitat.
of a site management plan.

Endangered, Threatened or Sensitive Wildlife classified as endangered, Action to protect wildlife Determination of the presence
Wildlife Species Classification (WAC 232- threatened or sensitive. classified as endangered, of wildlife classified a
12-297)• threatened or sensitive, through endangered, threatened or

development of a site sensitive.
management plan.

ARARS = applicable or relevant and appropriate requirements
CFR = Code of Federal Regulations
DOE = Department of Energy
EPA = Environmental Protection Agency
RCW = Revised Code of Washington
USC = United States Code
WAC = Washington Administrative Code

0
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• Table 3-26. Preliminary List of Non-Radioactive Waste Constituents Disposed of adjacent
to the 100-FR-3 Operable Unit.

^

^

CQ

41^

u

Waste Constituent CASa Listed
hazardous
substanceb

Aluminum sulfate 10043-01-3 X
Chlorine 7782-50-5 X
Chromic acid 11115-74-5 X
Citric acid 7758-98-7
Lead 7439-92-1 X
Nitric acid 7697-37-2 X
Organic solvents`
Oxalic acid 144-62-7
Polychlorinated biphenyls 1336-36-3 X
Sodium carbonate 497-19-8
Sodium dichromate 10588-01-9 X
Sodium fluoride 7681-49-4 X
Sulfamic acid 5329-14-6
Sulfuric acid 7664-93-9 X

°CAS = Chemical Abstracts Service Registration Number
640 CFR 302.4
`Specific compounds have not been identified.
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^ Table 3-27. Preliminary List of Radionuclides Potentially Disposed of adjacent to
the 100-FR-3 Operable Unit.

e^
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Radionuclide Half-life

Hydrogen-3 12.3 yr
Carbon-14 5,700 yr
Calcium-41 a 1E+05 yr
Cobalt-60 a 5.3 yr
Nickel-63 92 yr
Krypton-85 b 10.7 yr
Strontium-90 28 yr
Yttrium-90 ` 64 hr
Zirconium-93 b 1E+06 yr
Niobium-94 8 2E+04 yr
Technetium-99 2.1E+05 yr
Ruthenium-106 1 yr
Rhodium-106 ` 30 sec
Cadmium-113m b 14 yr
Iodine-129 1.7E+07 yr
Cesium-134 2.1 yr
Cesium-137 30.2 yr
Barium-137m ` 2.6 min
Samarium-151 b 90 yr
Europium-152 13 yr
Europium-154 8.5 yr
Europium-155 4.7 yr
Thorium-231 ` 26 hr
Thorium-234 c 24 d
Protactinium-234m ` 1.2 min
Uranium-235 7.1E+08 yr
Uranium-238 4.5E+09 yr
Plutonium-238 88 yr
Plutonium-239 2.4E+04 yr
Plutonium-240 6,600 yr
Plutonium-241 14 yr
Americium-241 458 yr

Note: Information obtained from Dorian and Richards (1978), Miller and Steffes (1987),
and WIDS (DOE-RL 1991b).

aOnly expected sources are reactor facilities (graphite stack, thermal shield process tubes, ,
storage basin, etc.).

bOnly expected source is fuel elements, which may have been overlooked or buried.
`Important daughter products.
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Table 3-28. Preliminary List of Contaminants of Interest for the 100-FR-3 Operable Unit.

Metals

Aluminum
Chromium
Lead

Nonmetallic ions

Fluoride
Nitrate
Nitrite
Sulfate

Organics

Trichloroethene

General Screening

Conductivity
pH
Gross alpha
Gross beta

Radionuclides

Hydrogen-3
Carbon-14
Calcium-41
Cobalt-60
Nickel-63
Strontium-90
Technetium-99
Ruthenium-106
Iodine-129
Cesium-137
Europium-152
Europium-154
Europium-155
Uranium-235
Uranium-238

Plutonium-239
Plutonium-240
Americium-241
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Table 3-29. Unitless Bioconcentration Factors for Selected
Contaminants of the 100-FR-3 Operable Unit.a

:"•!

CoJ
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Contaminant Bioconcentration factor

Carborl 4,600 to 9,100 (invertebrates, fish)
Cesium 0.3 to 2,000 (invertebrates, fish, birds, mammals)

Chromium 16 to 2,000 (invertebrates and fish)

Cobalt 0.2 to 200 (invertebrates, fish, birds, mammals)

Copper 200 (fish)
Hydrogen 0.6 to 1(invertebrates, fish, mammals)

Lead 49 (fish)
Mercury 5,500 (fish)
Nickel 47 to 100 (invertebrates, fish)
Sodium 100 to 200 (invertebrates, fish)

Strontium 0.2 to 100 (invertebrates, fish, mammals)

aThis list is not all inclusive and bioconcentration factors are not available for all

contaminants of interest.
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• 4.0 RATIONALE AND APPROACH

The rationale for conducting the RI is established by identifying data quality

objectives and specific data needs. These are based, in part, on the Hanford Past Practice

Strategy (DOE-RL 1991b) described in Section 1.1. This strategy and the rescoping efforts of

the EPA, DOE, and Ecology emphasize a bias for action, by quickly and efficiently

implementing ERAs and IRMs, to achieve cleanup actions at high-priority areas of

contamination. The three parties have not identified any candidate sites within the

100-FR-1 operable unit for conducting ERAs during the rescoping efforts. Several sites have

been identified as potential candidates for conducting an IRM. The three parties also

recognize the need to more closely integrate source and groundwater operable unit

investigations and remediation, and acknowledge that some environmental media should

be investigated on an aggregate-area basis.

To implement this strategy, data are needed for specific waste sources, groundwater
contaminant plumes, and contamination of other environmental media to refine existing

C14 conceptual models and to conduct a qualitative risk assessment. The data must be
adequate to determine whether threshold concentrations of contaminants are exceeded that
should be remediated through an ERA or IRM. Additional data are also needed to

E". complete a quantitative baseline risk assessment and select a final remedy through the

formal FS process for the overall operable unit and for the 100 Area NPL Site. Section 4.1

describes the data quality objectives for all these data needs and indicates whether the data

will be obtained during source, groundwater, or aggregate area investigations. The

approach for collecting, analyzing, and evaluating these data is presented in Section 4.2.

The approach presented here is in general terms; the specific RJ/FS tasks are described in
Chapter 5.0.

'"M
^ 4.1 RATIONALE

04 The central rationale for undertaking an RI at the 100-FR-3 operable unit is to
develop needed data that are lacking in the available information. The amount and quality

Cr` of available information are not adequate to quantify the risk posed by the operable unit
and complete the FS. This is due to the size of the operable unit, the complexity of past
operations, the number of waste management units, and the limited information on the
nature and extent of contamination from these units.

The rationale for the technical approach presented in this RI/FS work plan is based
on two concepts. First, every activity and effort of the RI field program shall be justified by
producing data for one or more of the following project purposes:

Confirm or revise the conceptual models for specific waste sites and/or
areas of contaminated environmental media for the operable unit and
aggregate area

^ • Support a qualitative risk assessment and evaluation of whether
threshold concentrations are exceeded at individual waste sites and/or
environmental media

WF 4-1
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• Support development and evaluation of interim remedial measures for •
individual waste sites, groups of sites or areas of environmental
contamination

• Support the quantitative baseline risk assessment for the operable unit

• Support the ARARs evaluation

• Support development, evaluation, and selection of a final remedial

alternative

Second, a streamlined approach with a bias for action will be followed. This approach will

focus on obtaining data sufficient to implement IRMs and will use the observational

approach during implementation of the remedy to reduce the amount of data required

before beginning cleanup. The emphasis in this work plan is on describing those data that

will be obtained at high-priority areas of contamination to determine whether to implement

an IRM. However, general data needs for the quantitative risk assessment and final

^ remedy selection are also addressed in this chapter.

Section 4.1.1 discusses the data quality objectives process that was used to develop

t-, this work plan. Section 4.1.2 describes the data needs identified as a result of this process.

4.1.1 Data Quality Objectives Process

In accordance with the Tri-Party Agreement (Ecology et at. 1990a), this work plan

was developed consistent with EPA's data quality objectives (DQO) process (CDM Federal

Programs Corporation 1987) and McCain and Johnson (1990). In addition, the work plan

N has been developed based on the Hanford Past-Practice Strategy (DOE-RL 1991b) and

100 Area rescoping efforts by the EPA, Ecology, and DOE. The manner in which the three

" stages of the DQO process are used for the RI/FS is briefly outlined below to provide an

understanding of the logic behind the development of this work plan. The three stages of

the DQO process are: (1) decision types identification (Section 4.1.1.1), (2) data uses and

needs identification (Section 4.1.1.2), and (3) data collection program design (Section 4.1.1.3).

4.1.1.1 Stage 1-Identification of Decision Types. The first stage of the DQO process is the

identification of decision types. There are four steps within this stage: (1) the identification

and involvement of data users; (2) the evaluation of available data; (3) the development of

an operable unit conceptual model; and (4) the specification of project objectives and

decisions.

Identification and involvement of data users has been arranged on a programmatic

level for all Hanford Site environmental restoration activities through the Tri-Party
Agreement (Ecology et al. 1990a) and associated program plans. On the project level,
primary data users maintain close involvement in the DQO process through the
opportunity to review and comment on project plans and reports. Previous drafts of this
work plan have been reviewed and the three parties have recognized that, to expedite the •
ultimate goal of cleanup, more emphasis needs to be placed on initiating and completing
waste site cleanup through IRMs. The parties have therefore agreed to a streamlined
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^ approach that is intended to: a) accelerate decision-making by maximizing the use of
existing data, consistent with data quality objectives, and b) undertake ERAs and/or IRMs,
as appropriate either to remove threats to human health and welfare and the environment
or to reduce risk by reducing toxicity, mobility, or volume of contaminants. This draft of
the work plan reflects the rescoping efforts conducted by the primary data users.

Steps 2 and 3, evaluation of available data and development of an operable unit

conceptual model, respectively, are presented in Chapters 2.0 and 3.0 of this work plan.

These data have been evaluated and during the rescoping efforts were the basis for

prioritizing sites for conducting LFIs, which will potentially lead to IRMs. The existing

information has also been used to determine data that will be obtained for the final remedy

selection for the operable unit, including information that can be obtained through 100

Area aggregate investigations.

The final step of the Stage 1 DQO process is the specification of project objectives
and decisions. The overall project objectives and decisions that will be made based on the
RI were presented previously in Section 4.1. The specific objectives for each task are
presented in Chapter 5.0.

4.1.1.2 Stage 2-Identification of Data Uses and Needs.. The second stage of the DQO
t process consists of the identification of data uses and needs. This stage can be viewed as

occurring in six steps: (1) the identification of data uses; (2) the identification of data types;
(3) the identification of data quality needs; (4) the identification of data quantity needs; (5)
the evaluation of sampling and analysis options; and (6) the review of precision, accuracy,
representativeness, completeness, and comparability (PARCC) parameters.

Each work plan task and its component activities were developed to provide data for

one or more of the specific project uses presented in Section 4.1. Concisc =bjectives

-.,e statements for data needed for each of these project uses are provided in Section 4.1.2 and

Chapter 5.0 to document the justification for each task and activity.

04
The identification of data types required in the RI/FS evolved from the identification

of project-specific data gaps upon review of the current understanding of the operable unit
!r. as presented in Chapters 2.0 and 3.0 of this work plan. The scope of work presented in

this plan was specifically developed to collect data to a degree sufficient to identify and

implement appropriate IRMs. The results of the LFIs and IRMs, work at analagous
facilities at other operable units, and aggregate area investigations will all be used for
completing the operable unit FS. The investigation will be modified and updated
throughout the RI/FS process as additional technical information becomes available.

Data quality needs were identified upon consideration of integrated factors such as
prioritized data uses, appropriate analytical levels, contaminants of concern, contaminant
levels of concern, analytical detection limits, and critical sample locations. The RI/FS
approach presented in Section 4.2, and the required tasks presented and described in
Chapter 5.0, are organized such that data will be collected in an efficient and cost-effective
manner that will provide information for high-priority overall project needs. Analytical

^ methods and investigational techniques were selected using appropriate analytical levels
(e.g., screening methodologies versus fully validated laboratory methodologies), in
accordance with McCain and Johnson (1990), to help maximize efficiency and cost
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effectiveness. Data quality needs based on conducting LFIs and implementing IRMs using •
the observational approach were agreed to by the three parties during 100 Area rescoping
meetings. Chapter 5.0 provides tasks for the characterization of critical locations and
operable unit conditions based on these agreements.

Due to uncertainties regarding the extent of contamination in various environmental

media, it is impossible to identify data quantity needs exactly. This problem is addressed,

in part, through use of the observational approach. At the high-priority sources, a limited

amount of data will be collected, analyzed, and evaluated to determine whether threshold

concentrations are exceeded and an IRM can be selected. The observational approach will

be employed during implementation of the remedy to complete any additional

characterization of the extent of contamination. Data collected from the LFIs and during
implementation of IRMs will be provided so that EPA, Ecology, and DOE can jointly
participate in decision making. These decisions will include determining whether threshold
concentrations are exceeded to warrant implementing IRMs and determining when the
IRM is completed.

Ln The emphasis in this work plan and the rescoping efforts has been on evaluating

V7 high-priority waste sites for implementing IRMs. Therefore, detailed sampling activities are

not proposed for the low-priority sites. A generalized approach for investigations to be
L conducted at these sites will be described. In addition, a description of 100 Area aggregate

investigations will be provided. All waste sites and environmental media will be addressed

as part of the cumulative risk assessment and for selection of the final remedy for the
+., operable unit.

Sampling and analysis options were evaluated in accordance with McCain and

Johnson (1990) and agreed to during rescoping meetings. Selections were made on the

basis of the data quality needs outlined above, and the applicability of relevant PARCC
N parameters, which are documented in the QAPjP.

4.1.1.3 Stage 3-Design of Data Collection Program. The third and final stage of the DQO

process consists of the design of a data collection program. Section 4.2 describes the
general approach to the data collection program, and Chapter 5.0 of this work plan
presents the task-specific activities in greater detail. The associated QAPjP provides the
mechanism by which the data collection program is implemented, controlled, and
documented.

4.1.2 Data Needs

Considerable general information is available for the 100-FR-3 operable unit.
However, the specific data necessary to complete alt RI/FS are lacking. For most of the
engineered waste disposal units, there is information regarding location, design, and
construction of the unit, and indications of the major types of wastes disposed therein. For
some of the potential contaminant sources, the information is much less complete, to the
point that even the location of some sources is uncertain.

What is known about the contamination at the 100-FR-3 operable unit is largely
based on nonvalidated data (i.e., the available data are generally not validated to current

WP 4-4



DOE/RL-91-53
Draft A

• standards for acceptable quality and reliability). In addition, the detailed information that

will be needed to complete the FS and to select appropriate remedies for the operable unit

is not available. However, existing data are sufficient to identify high-priority waste sites

for conducting LFIs that may lead to an IRM.

The categories of project purposes listed in Section 4.1 are discussed in the following

sections. The types of data that will need to be collected to meet these purposes and

where the data will be collected are presented in Table 4-1.

4.1.2.1 Refining the Conceptual Waste Site and Operable Unit Model. Data will be

collected to test and refine the conceptual models for individual waste sites and the

operable unit. The conceptual model for individual waste sites or areas of contamination

will be the basis for determining whether threshold concentrations are exceeded that

warrant implementing an IRM. In addition, data collected for individual waste sources will

be important in establishing the interaction between the sources and the groundwater.

Therefore, it will be important to coordinate data-gathering activities and share data

between the 100-FR-1 source operable unit and the 100-FR-3 groundwater operable unit RI.

`0 Refinement of the conceptual models will require data collection for each of the data types

shown on Table 4-1, including source/geologic, vadose zone, groundwater, surface water,

air, ecological, and cultural resource data. Some of these data will be obtained during

implementation of this work plan, some through the source operable unit work plans, and

some through the 100 Area aggregate studies. A summary of some of these data needs and

where the data will be obtained includes:

• Location, disposal history, and construction of all identified and newly

discovered contaminant sources (100-FR-1 source operable unit)

• Quantity, nature, and extent of coni4uiination in surface soils and the

vadose zone and aquifer matrix, especially from disposal of radioactive

and nonradioactive liquid wastes in the cribs and trenches (100-FR-1

" source operable unit)

N
• Quantity, nature, and extent of contamination in the lower vadose zone

cl^ and capillary fringe from the leakage of contaminated cooling waters

from retention basins and pipelines, and the resulting mound of

groundwater that developed during operation of the reactor (100-FR-1

source and 100-FR-3 groundwater operable units)

• Geochemical, geologic, and physical characteristics of the vadose zone,

especially in relation to the fate and transport of contaminants from
waste sites to the groundwater (all 100 Area source operable units and

100 Area aggregate •investigations)

• Quantity, nature, and extent of contaminants in the groundwater system

(100-FR-3 groundwater operable unit)

• An understanding of the relationship between water-table fluctuations

• (especially related to fluctuations in levels in the Columbia River) and
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release and transport of contaminants from the lower vadose zone and •

capillary fringe to groundwater (100 Area aggregate investigations)

• The nature and geometry of the hydrogeologic system, including the

thickness, areal extent, and intrinsic properties (e.g., hydraulic
conductivity) of the various hydrostratigraphic units (100-FR-3
groundwater operable unit and 100 Area aggregate investigations)

• Horizontal and vertical gradients in contaminated hydrostratigraphic

units (100-FR-3 groundwater operable unit)

• The nature and extent of contamination in the surface water and river

sediments adjacent to and in the vicinity of the 100-F Area (100 Area

aggregate investigations)

• Information on the nature and extent of contamination in the terrestrial,

h riparian, and aquatic biota adjacent to and in the vicinity of the 100-F

Area (100 Area aggregate investigations)

• Information on the potential for airborne contamination from fugitive

• dust (100-FR-1 source operable unit)

• Information on the groundwater recharge and discharge, and

;"^•. contaminant transport from off-site sources to the 100-F Area (100-FR-3

groundwater operable unit)

n • The impact of fluctuations in river stage on shallow groundwater flow

(100-FR-3 groundwater operable unit)

^, • The effort upon the 100-FR-3 operable unit from effluent disposal

activities in other areas (e.g., operation of B- and U-Ponds) (100-FR-3

tm groundwater operable unit).

C7% 4.1.2.2 Qualitative Risk Assessment. The purpose of the qualitative risk assessment is to

provide the basis for decisions to conduct an IRM. IRMs are initially anticipated at the

high-priority waste sources and for environmental media found to exceed threshold

concentrations. The methodology for conducting the qualitative risk assessment is

currently under development, and the data required have not been defined. However,

during rescoping meetings, the EPA, Ecology and DOE have agreed that professional

judgment can be used and decisions made with a limited amount of data. The three

parties have also agreed that determining the nature and vertical extent of contamination

in the vadose zone and the upper portion of the aquifer soils should bt. sufficient for

conducting a qualitative risk assessment at individual waste sites. The qualitative risk

assessment for the groundwater operable units will be based primarily on the nature and

extent of contaminated groundwater and the risk posed by discharge to the Columbia

River.

4.1.2.3 Development and Evaluation of Interim Remedial Measures. Data needs for •
developing and evaluating the interim measures can be reduced by focusing only on a
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• limited range of probable IRMs, as described in Section 3.4, and by employing the

observational approach. For example, a detailed understanding of the lateral extent of

contamination at source areas may not be needed if excavation is the preferred remedy and

the volume of contaminated materials is not critical to selection of this remedy. Field

screening could be used during implementation of the remedy to determine where and

how much to excavate, and sampling conducted for laboratory analysis could verify

completion of the cleanup. Preliminary data needed for developing and evaluating IRMs,

developing the IRM ROD, and where the data will be collected, include:

• Nature and vertical extent of contamination (100-FR-1 source operable

unit)

• Information on the location, design, construction, uses, and

decommissioning of the waste disposal units (100-FR-1 source operable

unit)

• Hydrogeologic properties of the aquifer (100-FR-3 groundwater operable

a^ 3 unit)

•
Nature and extent of groundwater contamination discharging to the

l. _ Columbia River (100-FR-3 groundwater operable unit)

• Nature and extent of contamination of surface water, sediment and biota

(100 Area aggregate studies)

• Treatability study information relevant to the limited range of interim

actions that may be considered (100-FR-1 source operable unit and

100 Area aggregate FS).

If additional data are needed at the completion of the LFI to evaluate interim remedial

" alternatives, the data needed will be identified and collected during the focused feasibility

Cy study.

4.1.2.4 Baseline Risk Assessment. Data collected to conduct the quantitative baseline risk

assessment will include input parameters for fate and transport models, vadose zone

characteristics, and contaminant information required to evaluate the threats to human and

environmental receptors posed by releases of contaminants. The baseline risk assessment

will require input of data from the source, geologic, vadose zone, groundwater, surface

water, air, terrestrial biota, and ecological data types, as shown on Table 4-1.

Specific computer programs for describing the flow of contaminants in the vadose

zone will be identified and used following the evaluation of the above data. It is

anticipated that PORFLOW (Runchal and Sagar 1990), or other programs mandated by

DOE, with consultation with EPA and Ecology, will be used in evaluating mass flux in the

vadose zone.

• Many of the input parameters to the vadose zone and air transport modeling will be

ranges of values, based on the results of recent studies at the Hanford Site, drilling and

sampling in the 100-F Area, and laboratory testing of selected samples from this RI. The
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need to further refine these parameters will be assessed based on the findings and results •

of the RI and any IRMs that are implemented. Specific data and information requirements

to support the baseline risk assessment include the following:

• Information on the nature of contamination from specific waste sources

(100-FR-1 source operable unit)

• Nature and extent of contamination in the surface soil (including

airborne particulates) and shallow vadose zone are needed to evaluate

current and future potential risk from external radiation, direct contact,

and soil ingestion or inhalation pathways of exposure (100-FR-1 source

operable unit)

• Nature and extent of vadose zone contamination are needed to predict

flux of contaminants to the groundwater (100-FR-1 source operable unit)

• Soil geochemical, physical and hydrogeologic properties are needed as

input parameters to fate and transport models (100 Area source operable

units and 100 Area aggregate investigations)

• Physical characteristics of site contaminants are needed as input

., parameters to fate and transport models (100 Area source operable units)

I' • Nature and extent of contaminants in the groundwater system (100-FR-3

groundwater operable unit)

• Information on the nature and extent of soils contaminated by seeps at

the river edge and the human and environmental risks posed by this soil

(100 Area aggregate investigations)

• Information on the nature and extent of contamination in the surface
CM water and river sediments adjacent to the 100 Area (100 Area aggregate

investigations)

• Information on the nature and extent of contamination in the terrestrial,

aquatic and riparian biota adjacent to the 100 Area (100 Area aggregate

investigations)

• The nature of contamination associated with airborne particulates

(100-FR-1 source operable unit).

4.1.2.5 ARARs Assessment. Identification of potential ARARs will assist in identifying

remedial alternatives. The ARARs assessment will require data from the source, geologic,

vadose zone, groundwater, surface water, air, ecological, and cultural resources data types,

as shown on Table 4-1. Specific information needed to assess ARARs includes:

Nature and extent of contamination in the various environmental media •

to determine contaminant-specific ARARs (source, groundwater and 100-

Area aggregate investigations)
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• • Determination of the presence of threatened or endangered species or

the presence of critical habitats tivithin the operable unit (100 Area

aggregate investigations)

• Determination of the presence of any archaeological or historic cultural

resources that may be considered eligible for inclusion on the National

Registry of Historic Places (100 Area aggregate investigations).

4.1.2.6 Developing and Analyzing Final Remedial Alternatives. Information needed to

develop and analyze remedial alternatives during the final FS includes operable unit

characteristics and engineering data required for the development, screening, and detailed

analysis of such alternatives. Sufficient information is needed at this time only for s

feasibility-level conceptual designs and order-of-magnitude cost estimates. The final FS will

require input of the same data types identified in Section 4.1.2.3 for IRMs. These data

needs are also shown on Table 4-1. It is anticipated that much of the data for completing

the final FS will be provided during concurrent characterization conducted while

implementing IRMs. In addition, since many of the reactor areas have analogous facilities,

a information provided from investigations and interim actions at other operable units will be

evaluated when selecting final remedial alternatives for this operable unit.

E. ` Detailed design information generally is not collected until after the final remedial

alternative(s) are selected. The RI will not emphasize collecting design-level information.

However, results of bench,'pilot, and demonstration testing that may be conducted will be

used, as appropriate, to design the full-scale remediation alternative.

4.1.2.7 Other Data Uses. Although not the primary objective, data collected for the

previously described project purposes (Sections 4.1.2.1 through 4.1.2.6) will also be used,for

health and safety planning, design of alternatives, and environmental monitoring during

:q3 the implementation of the remedial action. I

The RI/FS data can be used to establish a pre-implementation baseline data set.

qN Environmental monitoring, after implementation of the selected remedial action, can be

performed to allow for comparison of the selected interim and final remedial actions with

0"' the baseline data to evaluate the effectiveness of the remedial alternative. The RI/FS data

can also be used to determine the needs and best methods for any post-implementation

monitoring that may be required. If the selected remedial alternative has the potential`to

cause adverse environmental impacts during the construction or operations phases,

monitoring will be essential. Sufficient information will be generated to establish

contaminant-specific action levels on which remedial monitoring efforts can be focused.

4.2 APPROACH

The overall approach to the 100-FR-3 operable unit investigation is based on the new

Hanford Past-Practice Strategy (DOE-RL 1991b) described in Chapter 1.0. In particular, this

strategy recognizes that to expedite the ultimate goal of cleanup, much more emphasis

^ needs to be placed on initiating and completing waste site cleanup through interim

measures.
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The following sections describe the basic concepts of the approach used in this work •

plan (Section 4.2.1) and the 100-FR-3 operable unit sampling and analysis approach that

will be used (Section 4.2.2).

4.2.1 Basic Concepts of Approach

The Hanford past-practice strategy is briefly addressed in Section 4.2.1.1 and the

investigation strategy for the 100-FR-3 operable unit is described in Section 4.2.1.2.

4.2.1.1 Hanford Past-Practice Strategy. The three parties have agreed to a streamlined

approach to past-practice work at the 100 Area that is intended to maximize efficiency,

maintain project schedules, and achieve earlier remedial action. Figure 1-3 is a decision

flow chart that shows the streamlined Hanford Site RT/FS (RFI/CMS) process.

Following the agreement on the past-practice strategy, the three parties began

_ rescoping the current 100 Area work plans with a bias toward IRMs, and with the initial

focus of the LFIs placed on the highest-priority waste sites within each operable unit. The

t,r4 collective knowledge and judgment of the three parties and the information contained in

the existing work plans were used to identify the high-priority waste sites and the paths to

• be followed to implement the new, streamlined strategy. The decisions made during joint

meetings with the three parties are documented by meeting minutes that are part of the

administrative record.

The near-term strategy agreed to by DOE, EPA, and Ecology for the 100 Area source

operable units focuses on two preferred decision-making paths that will lead to IRMs:

• LFIs will be performed at high priority waste sites where existing data

I are considered insufficient to make decisions for conducting an IRM

• IRMs have been determined appropriate along the IRM path, without

CV additional field investigations, at waste sites where existing data are

considered sufficient to indicate that the site poses a risk through one or

more pathways, based on information in existing work plans and the

collective knowledge of the three parties.

The 100-FR-3 operable unit work plan approach described below focuses on these

two preferred decision-making pathways.

4.2.1.2 Investigation Strategy for the 100-FR-3 Operable Unit. The investigative strategy

for the 100-FR-3 operable unit is focused on gathering data that is important for making

decisions along the LFI path leading to an IRM. This approach directly affects both the

location (purpose) of monitoring wells, and the order in which they are to be installed

(priority). There are three purposes to be fulfilled by the new wells, but only those wells

that are needed for the two highest-priority purposes will be drilled as a result of this work

plan. The lowest priority wells are not needed to travel the LFI to IRM path for the

100-FR-3 operable unit, but may eventually be required for the final ROD. Drilling logistics

make it difficult to assign each well a unique priority, so instead all wells fulfilling the same

purpose were given the same priority. The priorities and purposes are as follows:
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1) The highest priority wells are to define groundwater quality in areas of

potential public or environmental exposure (e.g. near seeps and springs along

the Columbia River shoreline that are downgradient of contaminant sources)

2) The second highest priority wells are to define groundwater quality

immediately downgradient of priority and potential sources of groundwater

contamination

3) The lowest priority wells may eventually be drilled to fill regional

hydrogeologic data gaps in areas lacking sufficient existing data necessary to

obtain the final ROD.

The selection of locations for priority one and two wells was accomplished by

examining the historical use of waste disposal facilities, existing groundwater chemical and

water table data and data on groundwater flow directions, and by drawing on the

collective knowledge of the three parties. The number and location of proposed

monitoring wells are based on the assumption that existing wells are usable for measuring
eq water levels and for obtaining representative groundwater samples. Currently, a survey

and inspection of existing wells is being conducted to evaluate their "fitness-for-use" for

environmental monitoring. If particular wells are not fit-for-use, their location and function

will be assessed and prioritized, and such wells may either be abandoned or replaced.

The assigned priority, location, and number of proposed monitoring wells is

tentative, and depends on the results of the fitness-for-use surveys and inspections of

existing wells, and upon ongoing data needs. The specific locations and installation

priorities of the monitoring wells are described in Section 5.1.6.

4.2.2 100-FR-3 Operable Unit Sampling and Analysis Approach

^ Where there are insufficient existing groundwater monitoring data to define

csg constituents of concern, groundwater from two sampling rounds will be analyzed for the

full suite of CERCLA Target Compound List (TCL) and Target Analyte List (TAL),

radionuclides, primary and secondary drinking water standards analytes, and additional

indicator compounds and parameters. Chemical analysis will be conducted using standard

non-CLP methods (i.e., SW-846 methods will be used with additional TCL and TAL

analytes added). Standard methods will also be used for radionuclide analysis. Routine

analytical detection, quantitation limits, precision and accuracy will be specified. A reduced

list of analytes will be determined from these early results for application to subsequent

sampling rounds, subsequent borings, and borings at analogous facilities. Data from

existing RCRA wells will be used where data are sufficient (two rounds of full suite

analyses) to reduce the list of parameters. It may not always be necessary to have two full

rounds of sampling from all wells, and the parameter list may be refined by agreement of

the unit managers.

It was agreed by the three parties that soil samples would be taken from the

• groundwater investigation borings during drilling, for both chemical analysis and physical

properties testing. Field screening for volatile organics and radionuclides will be conducted

on drill cuttings and samples taken for geologic logging. Based on screening, samples may

WP 4-11



DOE/RL-91-53
Draft A

be taken for chemical and radiologic analysis anywhere,bet}vegn the ground surface and ^

3 m (10 ft) above the groundwater table. Soil samples will also be taken in all shallow wells

at 3 m (10 ft) and 1.5 m (5 ft) above the water table and 1.5 m (5 ft) below the water table

to gather information on the vertical distribution of contaminants in the soil column.

Analogous soil samples will not be taken from the deep wells because each is in the

immediate proximity to a shallow well. These soil samples will be analyzed for the same

full suite of parameters as the groundwater samples, unless a reduced list of parameters

can be identified from existing data. Any reduced lists of groundwater or soil analytes will

be approved by EPA and Ecology prior to use.

A plan for analyzing selected physical properties of soils has been recommended by

USGS to EPA and has been incorporated into this work plan. The physical property data

will be obtained in all groundwater operable units within the 100 Areas. Some 54 samples

will be collected from 18 boreholes within the aggregate 100 Area. Three boreholes will be

assigned for such sampling in the 100-FR-3 operable unit, as discussed in Section 5.1.5.

Three soil samples will be taken from a variety of depths in each borehole. Samples will be

obtained using cable tool core barrel and/or split spoon samplers, and will be analyzed for

the parameters identified in Section 5.1.5. It is recognized that this sampling strategy will

result in a biased or censored data set because cobbly soils cannot be effectively sampled by

either core barrel or split spoon methods. Additional soil samples will be collected for

physical property analysis from selected liquid waste soil column disposal facilities, and are

described in the source operable unit work plans.

Hydraulic head and aquifer conductivity will be obtained from all new and existing

monitoring wells that are included within the monitoring network for the 100-FR-3

operable unit. Hydraulic head measurements and hydraulic conductivity are necessary for

understanding groundwater flow and contaminant migration within the aquifer. Water

levels will be obtained monthly for the first year and quarterly thereafter. Hydraulic

^.l conductivity will be evaluated from aquifer hydraulic tests conducted within individual

wells. Aquifer hydraulic testing shall be conducted in a manner to minimize the

withdrawal of potentially contaminated groundwater. Hydraulic conductivity values

.4 determined from these tests may be considered order-of-magnitude estimates. Details on

the proposed hydraulic tests are provided in Section 5.1.6. Additional data on aquifer

properties may be derived from river-groundwater interaction studies described in Section

5.1.4.

4.2.3 Data Validation Requirements

Validation will be done in accordance with Section 8.2 of the QAPjP.

0
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Table 4-1. Data Needs Summary. (sheet I of 3)

^

Puipose of Data

Data needs Refine
conceptual

operable unit
model

Conduct final
quantitative

risk
assessment

Conduct
qualitative

risk
assessment

Evaluate
CARs

Conduct focused
corrective

measures study
for IRM

Conduct
feasibility study
for operable unit

Source Date:

. Locations and dimensions of all contaminant

sources

S S S S S S

• Types, quantities, and concentrations of

contaminant sources

S S S S S S

. Waste chemical and physical properties S S S S

Geologic Data:

• Geological unit thickness and areal extent S,G S,G S,G S,G

. Stratigraphic features S,G S,G S,G S,G

• Soil mineralogy H H H

Vadose Zone Data:

• SoiVsediment types (classification) S,G S,G S,G S,G

• Saturated and unsaturated hydraulic
conductivity'

S,G S,G S,G S,G

• Moisture content S,G S,G S,G

• Physical properties (grain-size distribution, and

bulk density)

S,G S,G S,G

• Soil chemistry and pH S,G S,G S,G S,G

• Contaminant concentrations and extent S,G S,G S,G S,G S,G S,G

• Soil/sediment lithology S,G S,G

• Depth to water table/thickness of vadose zone S,G S,G G S,G

• Infiltmtionb H H H

O
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Table 4-1. Data Needs Summary. (sheet 2 of 3)

'tl
^

^

Purpose of Data

Data needs Refine
conceptual

operable unit
model

Conduct final
quantitative

risk
assessment

Conduct
qualitative

risk
assessment

Evaluate
CARs

Conduct focused
corrective

measures study
for IRM

Conduct
feasibility sludy
for operable unit

Groundwater Data:

• Nature and extent of contaminants in
groundwater system

G G G G G G

• Rivedaquiferinteractions A,G A,G A,G A,G

• Hydraulic head in selected stratigraphic units G G G G

• Hydraulic conductivity A, G A, G A, G A, G

Surface Water and Sediment Data:

• Nature and extent of contaminants in riverbank
seeps, Columbia River and river sediments

A A A A A A

Air Data:

• Precipitation (annual and monthly averages and
extremes 1-hr and 24-hr max.; PMP)

H H H H

• Temperature (annual and monthly averages and
extremes; days per year below freezing)

H H H H

• Wind velocity and direction (monthly/seasonal
averages and extremes)

A A A A

• Barometric pressure H H H

• Relative humidity H H H

• Evaporation rate (monthly averages) H H H

• Atmospheric stratification and inversions
(duration and frequency)

H H H

• Magnitudes and frequencies of extreme weather

events

H H H

• Air quality S S S S S

0 •

d
0
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Table 4-1. Data Needs Summary. (sheet 3 of 3)

n

Purpose of Data

Data needs Refine Conduct final Conduct Conduct focused Conduct

conceptual quantitative qualitative Evaluate corrective feasibility study

operable unit risk risk CARs measures study for operable unit

model assessment assessment for IRM

Ecological Data:

• Terrestrial vegetation and wildlife potentially A A A A A A

affected by source or groundwater contamination

• Presence of critical habitats A A A A A A

• Biocontamination A A A A A A

• Receptor demographics A A A A A A

• Land use characteristics; existing and potential A A A A A A

future uses

• Water use characteristics; existing and potential A A A A A A

future uses

Cultural Resource Data:

• Location of surficial archaeological sites A A A

• Presence of historic or archaeological sites that A A A

may be eligible for the National Register of
Historic Places

'A range of unsaturated hydraulic conductivity values will be developed bounded by the saturated hydraulic conductivity and laboratory values of unsaturated

hydraulic conductivity from tests on selected vadose zone samples.

bA range of infiltration values will be developed using current Hanford literature, studies such as the Hanford Protective Barrier Program, and actual site surface

conditions. "

CAR = Corrective action requirement

PMP = Probable Maximum Precipitation
S = Source operable unit investigation

G = Groundwater operable unit investigation

H = Hanford Site-wide studies

A = Aggregate area studies

CJ
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0 5.0 REMEDIAL INVESTIGATION/FEASIBILITY STUDY TASKS

This chapter describes the various tasks to be implemented during the course of the
RJ/FS project. The specified tasks are designed to provide information to meet the DQOs
identified in Chapter 4.0. Detailed information on procedures are provided in
Westinghouse Hanford Environmental Investigations Instructions (EII). Procedures needed
to carry out investigation tasks are referenced in the QAPjP (Appendix A). Specific
sampling locations will be approved through unit managers meetings. Environmental
monitoring requirements for ensuring the health and safety of onsite investigators are
described in the HSP (Appendix B).

The initial tasks that will be performed in the RI to characterize the 100-FR-3
operable unit are described in Section 5.1. Once these tasks are completed, the data will be
evaluated and additional data needs may be identified. During the focused FS
(Section 5.2), a detailed analysis of remedial alternatives for IRMs will be conducted.

Pe Following approval, this work plan will not be modified. Changes to scope of work
will be approved through the unit managers meetings, and documented and approved in

Ln the meeting minutes.
t,•

5.1 REMEDIAL INVESTIGATION-OPERABLE UNIT CHARACTERIZATION

To satisfy the data needs and DQOs specified in Chapter 4.0, the following tasks
will be performed during the RI:

• Task 1-Project Management
- I • Task 2,-Source Investigation

• Task 3-Geological Investigation
-^ • Task 4-Surface Water and Sediments Investigation
^I • Task 5-Vadose Zone Investigation

• Task 6-Groundwater Investigation
S9^ • Task 7-Air Investigation

• Task 8-Ecological Investigation
• Task 9-Other Tasks
• Task 10-Data Evaluation

• Task 11-Risk Assessment
• Task 12-Verification of ARARs
• Task 13-RI Report.

The tasks and their component subtasks and activities are outlined in the following
sections. Information is provided on each task to allow estimation of the project schedule
(see Chapter 6.0) and costs.

•
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5.1.1 Task 1-Project Management

The project management objectives throughout the course of the 100-FR-3 operable

unit RI/FS are to direct and document project activities so that the data and evaluations

generated meet the goals and objectives of the work plan, and to ensure that the project is

kept within budget and schedule. The initial project management activity will be to assign

individuals to roles established in Chapter 7.0. Specific subtasks that will occur throughout

the RI/FS include the following:

• Subtask la--General Management

• Subtask lb--Meetings
• Subtask lc--Cost Control
• Subtask ld--Schedule Control

• Subtask le--Data Management

• Subtask If--Progress and Final Reports
• Subtask 1g--Quality Assurance

co • Subtask lh--Health and Safety
• Subtask li--Community Relations.

LO
Each of these subtasks is described in the following sections. Further detail on

schedule control, cost control, meetings, and reporting can be found in the DOE-RL (1989)

-- Environmental Restoration Field Office Management Plan and the Action Plan in the Tri-Party

Agreement (Ecology et al. 1990a).

5.1.1.1 Subtask la-General Management. This subtask includes the day-to-day

supervision of, and communication with, project staff and subcontractors. Throughout the

' project, daily communications between office and field personnel will be maintained, along

N
with periodic communications with subcontractors, to assess progress and to exchange

information. This constant exchange of information will be necessary to assess the progress

of the project and to identify potential problems soon enough to make necessary

corrections to keep the project focused on its objectives, on schedule, and within budget.

qy, 5.1.1.2 Subtask lb-Meetings. Meetings will be held, as necessary, with members of the

project staff, subcontractors, regulatory agencies, and other appropriate entities (particularly

those involved with the nearby 100 Area operable units and reactor decommissioning

projects) to communicate information, assess project status, and resolve problems. Monthly

unit mangers' meetings will be held to report progress, resolve problems, and address

changes in work scope, as necessary.

Operable unit project coordinators for this and other operable units will meet

periodically to share information and to discuss progress and problems. The frequency of

other meetings will be determined based on neea and on schedules published in the Tri-

Party Agreement Action Plan (Ecology et al. 1990a).

u

5.1.1.3 Subtask lc-Cost Control. Project costs, including labor, other direct costs, and

subcontractor expenses, will be tracked monthly. The budget tracking activity will be

computerized and will provide the basis for invoice preparation and review and for •

preparation of progress reports.
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• 5.1.1.4 Subtask id-Schedule Control. Scheduled milestones will be tracked monthly for
each task for each phase of the project. This will be done in conjunction with cost
tracking.

5.1.1.5 Subtask le--Data Management. The project file will be kept organized, secured,
and accessible to the appropriate project personnel. All field reports, field logs, health and
safety documents, QA/QC documents, laboratory data, memoranda, correspondence, and
reports will be logged into the file upon receipt or transmittal. This subtask is also the
mechanism for ensuring that data management procedures documented in the DMP
(Appendix C) are carried out appropriately.

5.1.1.6 Subtask lf-Progress and Final Reports. Monthly progress will be documented at
unit managers' meetings. Meeting minutes will be prepared, distributed to the appropriate
personnel and entities (e.g., project and unit managers, coordinators, contractors,
subcontractors), and entered into the project file. Other reporting requirements (e.g., DOE
quarterly progress reports) are discussed in Chapter 7.0.

G' All RI/FS reports and plans will be categorized as either primary or secondary
Lf., documents. The process for document review and comment is covered by the Tri-Party

Agreement Action Plan (Ecology et al. 1990a). Administrative records must be maintained,
L: as described in Section 9.4 of the Action Plan.

5.1.1.7 Subtask lg-Quality Assurance. The specific planning documents required to
support the RI/FS have been developed within the overall QA program structure mandated
by the DOE for all activities at the Hanford Site. Within that structure, the documents are
designed to meet current EPA guidelines for format and content and are supported and
implemented through the use of standard operating procedures drawn from the existing
program or that have been developed specifically for envirunmental investigations. All
work on the Hanford Site is subject to the requirements of DOE-RL Order 5700.1A, Quality
Assurance (DOE-RL 1983), which establishes broadly applicable QA program requirements

-' for all types of project activities. To ensure that the objectives of this RJ/FS are met in a
C!g manner consistent with the DOE Order, all work conducted by Westinghouse Hanford will

be performed in compliance with existing QA manuals and the Westinghouse Hanford QA
cr`` program plan that specifically describe the application of manual requirements to

environmental investigations. The 100-FR-3 operable unit QAPjP (Appendix A) supports
the LFI described in this chapter. The QAPjP defines the specific means that will be used
to ensure that the sampling and analytical data are defensible and will effectively support
the purposes of the investigation. The QAPjP will be implemented by this subtask.

5.1.1.8 Subtask ih-Health and Safety. The HSP (Appendix B) will be used to implement
standard health and safety procedures for Westinghouse Hanford employees and
contractors engaged in Rl/FS activities in the 100-FR-3 operable unit.

5.1.1.9 Subtask li-Community Relations. Community relations activities will be
conducted in accordance with the Community Relations Plan (CRP) for the Hanford Site
(Ecology et al. 1990b). All community relations activities associated with the 100-FR-3
operable unit will be conducted under this overall Hanford Site CRP.
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5.1.2 Task 2-Source Investigation •

Source investigations in the 100-FR-3 operable unit will be conducted in accordance
with the work plans for the source operable units (100-FR-1 and 100-FR-2).

5.1.3 Task 3-Geologic Investigation

The 100-FR-3 geological investigation will further characterize the geologic setting of
the 100-FR-3 operable unit. The geologic information will be evaluated to determine the
influence of geologic conditions on the following:

Groundwater flow
Release and movement of contaminants
The geological engineering aspects of operable unit remedial actions.

The geologic investigation for the 100-FR-3 operable unit will consist of compilation
^ of pertinent existing geologic data and collection of data from drilling activities in source

operable units and from groundwater monitoring wells. The types of geologic data needed
from the surface, vadose zone, and unconfined aquifer include:

^ • Thickness and areal extent of geologic units
• Lithology, particle size and sorting.

Four subtasks have been established to gather geologic data:

• Subtask 3a--Data Compilation
• Subtask 3b--Field Activities

° ° • Subtask 3c--Laboratory Analysis
^ • Subtask 3d--Geological Data Evaluation.

yaa 5.1.3.1 Subtask 3a-Data Compilation. Existing data on regional and site-specific geology
of the 100-FR-3 operable unit will be compiled. This ongoing subtask is focussing on
collecting and interpreting existing geologic literature, maps, and borehole geologic and
geophysical logs.

5.1.3.2 Subtask 3b-Field Activities. Field activities will include surface mapping, and
geologic and geophysical logging of some vadose zone borings in the 100-FR-1 source
operable unit and monitoring wells in the 100-FR-3 groundwater operable unit.

' Surface mapping will be conducted within the 100-F Area from the shore of the
Columbia River inland to the vicinity of the reactor buildings. The following surface
features will be recorded on a topographic map:

Obvious flood features related to the Columbia River

Disturbed ground, including evidence of surface scrapings and •
excavations

WP 5-4



DOE/RL-91-53
Draft A

0 • The locations of existing wells.

Geologic and geophysical logging and soil sampling for physical parameters in
vadose zone borings at the 100-FR-1 source operable unit are described in Section 5.1.5 of
that work plan. Geologic and geophysical logging and soil sampling for physical
parameters in groundwater monitoring wells are described in Section 5.1.6 of this work
plan.

Geologic information will be collected from the surface downward to within the
confined aquifer of the Ringold Formation, where the one new deep monitoring well in the
operable unit will terminate. Borehole geologic logging and geophysical logging techniques
will be specified in detailed field method procedures for vadose zone drilling and
groundwater well installation. Geologic logging will be performed concurrently with the
drilling operations, unless highly radioactive soils require removal of samples at a separate
sample extraction facility.

r 5.1.3.3 Subtask 3c-Laboratory Analysis. No laboratory analyses are planned for the
geologic investigation. Analyses for geotechnical parameters are discussed in Section 5.1.5,

.^+ Task 5--Vadose Zone Investigation.

t` -. 5.1.3.4 Subtask 3d-Data Evaluation. The geologic data for the 100-FR-3 operable unit will
be evaluated under this subtask. Data from well and borehole geological and geophysical
logs and physical analytical results collected under the source operable units vadose zone
investigation and the Task 6 groundwater investigation will be used to refine existing
geologic and hydrostratigraphic cross sections and to develop any other graphic or tabular
aids used for interpreting geologic data. The conceptual geologic model of the 100-FR-3
operable unit will be refined, as necessary, based on the results of the geologic evaluation.

n^

. 5.1.4 Task 4-Surface Water and Sediments Investigation

C''a The goal of Task 4 is to evaluate the impact on the quality of the Columbia River

CY%
water and sediments from facility operations and waste disposal activities in the 100-FR-3
operable unit. The objectives of the investigation are to characterize, to a limited extent, the
distribution and levels of contaminants present in the Columbia River water and sediments
as a result of seepage of contaminated groundwater from the 100-FR-3 operable unit into
the river and past effluent discharges directly into the river from sources within the 100
Area. The surface water and sediments investigation will be performed in accordance with
Appendix D-1, Surface Water/Sediment Investigation for the 100 Area.

This task is interrelated with Task 6 - Groundwater Investigation, and Task 8 -
Ecological Investigations. In some cases, activities or sampling locations within Task 4 may
be modified based on findings and/or projections from the other related investigations,
primarily the groundwater investigation. In addition, RI/FS activities for other operable
units within the 100-F Area may influence this investigation. Operations will be
coordinated among the investigations to prevent duplications of effort and to ensure

• optimum use of data.
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5.1.5 Task 5-Vadose Zone Investigation •

The objectives of this task are to define the nature and vertical extent of
contamination related to waste disposal facilities at the 100-F Area source operable units,
and to define relevant migration paths between the disposal units and groundwater. Data
obtained during the investigation will be used for the following purposes:

• Refining the conceptual model

• Conducting a qualitative risk assessment and making threshold
determinations for implementing IRMs

• Conducting a focused feasibility study for developing and evaluating
IRM alternatives

• Conducting the quantitative baseline risk assessment for the operable
unit

4'^4

^„ • Determining ARARs

t.'". • Conducting the final feasibility study.

To implement the Hanford Past-Practice Strategy (DOE-RL 1991b) with a bias for
action, the investigation has been designed with an emphasis on the primary data needs
for conducting the qualitative risk assessment, defining ARARs, and implementing IRMs.
However, some of the data needed for the quantitative risk assessment and final feasibility
study will also be obtained.

The approach to the vadose zone investigations is to obtain information both from
drilling conducted in the source operable unit investigations and from drilling for
monitoring well installations in the 100 Area groundwater operable units. Information on

ty the nature and vertical extent of contamination will be obtained from borings in the
priority liquid waste disposal facilities identified in the 100-FR-1 source operable unit work
plan. Additional vadose zone information will be obtained during drilling of groundwater
monitoring wells in the 100-FR-3 operable unit by screening samples and cuttings and
collecting samples if contamination is indicated. Samples will also be collected near the
water table to determine contamination remaining as a result of past groundwater
mounding or fluctuating groundwater levels. Physical properties of the vadose zone soils
required to model fate and transport for the quantitative baseline risk assessment will be
obtained from both source borings and boreholes for monitoring well installations
throughout the 100 Area.

The vadose zone soils investigation will consist of the following subtasks:

• Subtask 5a--Data Compilation
• Subtask 5b--Borehole Soil Sampling and Logging
• Subtask Sc--Soil Sample Analysis •
• Subtask Sd--Geophysical Logging
• Subtask Se--Data Evaluation.
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• 5.1.5.1 Subtask 5a-Data Compilation. Data from the source data compilation task

described in Task 2 and data from vadose zone investigations at other 100 Area operable

units will be reviewed to determine whether any modifications are needed to the drilling
and sampling activities.

5.1.5.2 Subtask 5b-Borehole Soil Sampling and Logging. Soil sampling for chemical
analysis from the vadose zone during drilling for monitoring well installation and borehole
logging are described in Section 5.1.6.2.3.

Soil samples will be collected from the vadose zone for physical property
measurement in wells FR-3-3A, FR-3-7, and FR-3-12, following a plan recommended by the
USGS and EPA and described in Section 4.2. These locations were selected to provide
overall coverage of the 100-F Area. Alternative wells may be proposed for EPA and
Ecology approval if drilling priorities result in the significant delay of any of these
candidate wells.

Three samples will be taken from each borehole at locations determined by a
m geologist to be representative of the variety of principal soil types present at the site that

can be sampled with either the core barrel or split spoon sampler. Each sample will be
taken at locations where samples are also taken for geologic logging, so that geologic

l.• descriptions will also be available. Samples obtained while using hard tool drilling
methods will not be tested for physical properties. Similar physical property data will be
collected from a total of 18 groundwater monitoring wells located throughout the 100 Area,

and from selected high volume liquid waste disposal facilities. The locations of the samples
are described in each groundwater and source operable unit work plan. The same
sampling and testing procedures will be used for all samples to permit direct comparison of
results. Sample collection, handling and analysis for physical property analysis are
discussed in Section 5.1.5.3 and the QAPjP. It is recognized that this sampling strategy will

result in a biased or censored data set because cobbly soils cannot be effectively sampled by

either core barrel or split spoon techniques, and hard tool drilling does not provide
representative samples for these properties.

5.1.5.3 Subtask 5c-Soil Sample Analysis. Chemical analysis from soil samples in the
vadose zone are discussed in Section 5.1.6.3. The following physical properties will be
measured in the three samples collected from each of wells FR-3-3A, FR-3-7, and FR-3-12:

• Bulk density
• Particle-size distribution
• Moisture retention (soil characteristic curves)
• Saturated hydraulic conductivity (Ksat)
• Unsaturated hydraulic conductivity (K„msi) at 10% moisture content

after full saturation.

Analytical methods for the physical properties are identified in the QAPjP.

5.1.5.4 Subtask 5d-Geophysical Logging. After drilling to the final depth of the well and
• prior to the well installation, selected boreholes will be geophysically logged to provide

additional characterization information to supplement the soil sampling data. The
following logging techniques may be used:
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• Gross=gamma logging to identify confining layers and for
stratigraphic correlation

• Spectral-gamma logging for measuring the distribution of selected

radionuclides

• Gamma-gamma logging to measure bulk density

• Neutron-neutron logging for determining porosity and moisture

content

• Neutron-activation logging to measure the distribution of non-
gamma-emitting radionuclides and stable isotopes.

The existing equipment and procedures for gross-gamma and spectral-gamma
logging in use at Hanford provide acceptable data. The procedures are specified in the
QAPjP. Gross-gamma logging will be conducted in the deep well (FR-3-3A). This well will
monitor the upper confined aquifer and gross-gamma logging will provide stratigraphic
information to aid in design of the well installation. Spectral-gamma logging will be
conducted at selected wells located near disposal facilities.

6='•

^ The currently available equipment and methods for gamma-gamma and neutron-
neutron logging do not provide adequate data in large-diameter, carbon-steel-cased

•. boreholes. These logging procedures will not be conducted until new equipment is

obtained, tested and standard methods developed that provide defensible data. Neutron-

activation equipment is not currently available at the Hanford Site. Logging using this
technique will depend on obtaining the equipment, testing it at the Site, and developing

standard approved methods.
•-^9

5.1.5.5 Subtask Se-Data Evaluation. This task will include evaluating all the information

collected during the vadose-zone investigation. The data will be used to supplement

C`d information collected in the source operable unit investigations on the extent of
contamination in the vadose zone. The data may also be used to determine what is to be

^ done at analog facilities at other operable units. Chemical data will be evaluated and
compared to soil background data, ARARs, and threshold concentrations. Borehole logs

will be evaluated to confirm or refine the conceptual geologic model of the site. Physical

properties measured in the vadose zone will be compared to data collected from the source

operable units. If the data fall within an acceptable confidence interval, this will indicate

that the 100 Area-wide data can be used to represent the physical properties of the waste

sites for solute fate and transport analysis. Geophysical logs will be compared with data

from soil sampling and will fill in data gaps between sampling locations. The data

collected from the vadose-zone investigation will be used in conjunction with data collected

from other tasks for completing the quantitative risk assessment and selecting a final

remedy for the operable unit. A description of data evaluation for all tasks is provided in

Section 5.1.10.

:1
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0
5.1.6 Task 6--Groundwater Investigation

The groundwater investigation within the 100-FR-3 operable unit was determined
by the EPA, Ecology and DOE to be a high-priority activity. A limited amount of data will
be collected, analyzed, and evaluated to determine whether threshold concentrations are
exceeded and an IRM is justified. The data collection effort has been designed to estimate
the nature and extent of contaminants in the groundwater and to better understand the
fate and transport of these contaminants in the aquifer(s) within the 100-FR-3 operable
unit. The results of these studies will also be used to help quantify the risk posed by
groundwater contamination in the operable unit, and to support selection of a final
remedy.

Emphasis in this work plan is given to identifying the objectives of the groundwater
investigation and describing the types of data that will be collected to address those

objectives. Additional groundwater monitoring wells are proposed to supplement existing
wells and provide data responsive to the needs of specific objectives, and are prioritized to

indicate relative importance. The purposes and sampling requirements for individual wells

4PY are presented below, and reference is made to the discussion of approach in Section 4.2 for
general information common to all wells. A comprehensive listing of supporting

<" procedures for the groundwater investigation is presented in the QAPjP. As discussed in
Section 4.2, the detailed information generally provided in a field sampling plan will
instead be provided in specific documents prepared to implement the data collection and
analysis activities.

The groundwater investigation is proposed as a single-phase activity, and is
^ expected to provide sufficient information to support selection and implementation of an

IRM, if necessary. Additional information that may be needed to control and evaluate the
hRivl may be collected as needed during implementation, following the observational

N
approach discussed in Section 4.2. Additional information may also be collected at that
time if needed to support selection and implementation of a final remedy. The details of

-s any such additional investigations are not included in the scope presented in this work
plan.

tei

The groundwater discussions in Sections 2.2.3 and 3.1.3 present the findings of the
preliminary data review. Based on these results and the findings of the related technical
sections in Chapters 2 and 3, the following specific goals have been developed for the
groundwater investigation:

1) Provide information on groundwater characteristics in presently
unmonitored areas of potential public or environmental exposure (e.g., near
seeps and springs along the Columbia River shoreline that are downgradient
of contaminant sources)

2) Provide information on groundwater characteristics at presently
unmonitored areas downgradient of both primary and potential sources of
groundwater contamination.

The groundwater characteristics to be studied include those properties needed to
address the overall objectives of determining whether threshold concentrations are
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exceeded, whether an IRM is justified, and if justified, selecting an IRM. Hydrochemical •
data will be collected for comparison with threshold concentrations, as discussed in Section
4.2. Additional data will also be collected to help refine the conceptual models, identify the
extent of contaminants in the groundwater, better understand the fate and transport of
those contaminants in the uppermost aquifer(s), support the evaluation of ARARs, and
help support selection of an IRM and a final remedial alternative. For purposes of helping
to support selection of an IRM, the following generic categories of remedial measures were
considered: institutional controls on land use; pumping and treating; insitu bioremediation
or chemical fixation; aquifer excavation; insitu isolation with gradient controls or flow
barriers; any combination of the above; and natural attenuation (no action). Additional
discussion of potential IRMs is presented in Section 5.2.

Based upon a review of the types of information needed to address the foregoing
issues, the specific data requirements listed below were identified. The groundwater data
to be collected under this work plan are those key parameters expected to be required to
support most alternative IRMs. Additional data and possible technical development efforts
may be required to support certain IRMs, such as insitu bioremediation or chemical fixation

ds7 alternatives. Should such alternatives be found attractive, the necessary supplemental data
base will be assembled as part of the IRM implementation process. The following data will
be collected at each of the proposed monitoring wells:

• Geologic
° • Soil contamination
1+_. • Hydraulic head

• Groundwater chemistry
' • Hydraulic conductivity (as determined by slug tests).

As the hydrogeologic model is refined during implementation of the work plan,
^{ specific goals and field tasks may also be refined, added, or deleted with concurrence of

EPA/Ecology. For example, the site stratigraphy may be somewhat different than presented
in Chapters 2 and 3, requiring modification of the conceptual model upon which target

C4 monitoring intervals and well locations have been based. If such differences are recognized
in initial data evaluation, the scope of work may be modified as appropriate. Additional

ty'» information needed to address the objectives of the groundwater investigation will be
obtained from supporting source, geological, surface water and sediment, vadose, and
other investigations. This information will include more comprehensive hydrostratigraphic
data, physical properties of aquifer materials, contaminant sources, the location and
chemical quality of groundwater seeps and springs along the Columbia River, and river-
groundwater interactions.

Task 6 is organized into the following four subtasks:

Subtask 6a--Existing Data Compilation and Review

Subtask 6b-Field Activities

Activity 6b-1--Well Siting •
Activity 6b-2•-Well Drilling
Activity 6b-3--Soil Sampling
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• Activity 61r4-Well Installation
Activity 6b-5-Aquifer Testing
Activity 6b-6-Water Level Measurement
Activity 6b-7-Groundwater Sampling

• Subtask 6c--Chemical Analysis

Subtask 6d-Data Evaluation.

5.1.6.1 Subtask 6a-Existing Data Compilation and Review. The purpose of this task is to
compile and evaluate the available data with the objective of optimizing and modifying, if
necessary, the tasks described in this work plan. Preliminary data review and evaluation
were conducted during the preparation of this plan. Data used to support this plan were
assembled from a variety of sources including the Hanford Groundwater Database, drillers'
logs, work plans for other 100 Area investigations, hydrogeologic reports, and interviews
with past area workers. These data will be assembled into a database for additional
analysis and comparison with data collected under this investigation.

An important aspect of the data review will be an evaluation of the suitability of
existing wells for groundwater monitoring. A fitness-for-use survey is presently being
conducted in the 100 Area to provide the necessary information. This survey includes
records review, field inspection and field testing, and consists of the following steps:

• Evaluate drill logs and construction information, to determine the
dimensions, screened intervals, depths, and other physical properties
of the well

' • Remove any existing pumps and other installed equipment

Inspect the wellbore with a downhole television camera

^ • Clean the wellbore
C4

(7^ • Redevelop the well

• Perform a final inspection with a downhole television camera

• Install a new sampling pump.

Wells that are not suitable for groundwater monitoring may require abandonment and/or
replacement. Those wells that will require replacement if not fit-for-use are 199-F5-1,
199-F5-3,199-F5-4, and 199-FS-5,199-F5-6, and 199-F8-2. Following completion of this
survey, a final groundwater monitoring well network for the 100-FR-3 operable unit will be
proposed for EPA/Ecology approval.

5.1.6.2 Subtask 6b-Field Activities. There are eight activities included in this subtask.

•
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5.1.6.2.1 Activity 6b-1-Well Siting. Fourteen new monitoring wells are proposed •
at the general locations shown in Figure 5-1. These well locations were reviewed and
agreed upon in review meetings by the EPA, Ecology and DOE. All but one of the new
wells will be shallow, extending approximately 5 m(16 ft) below the water table in the
uppermost aquifer. The wells have been located in accordance with the conceptual models
for groundwater movement and hydrostratigraphy described in Chapter 2, and the
information on groundwater contamination presented in Section 3.1.3, to address the
specific goals of the groundwater investigation presented in Section 5.1.6. The construction
priority, depth and location for each of the new wells is summarized in Table 5-1.

Topographic information was of limited use in siting wells because the terrain in the
100-FR-3 operable unit is relatively flat and no correlation between topography and
underlying structure has been identified. Stratigraphic information had only a minor
influence on locating shallow wells within the operable unit because of a lack of data
concerning stratigraphic or structural control on groundwater movement.

Q, The proposed new deep well is located downgradient of the 116-F-14 retention
basin between the basin and the Columbia River. This well will monitor the first confined

In or partially confined aquifer encountered during drilling. This location was selected
because the downward vertical hydraulic gradients resulting from the large volume of
liquids disposed to the soil column in the retention basins could have caused contaminants

.. to enter the immediately underlying aquifer. This well is designed to monitor the
permeable strata underlying the first confining or semiconfining stratigraphic horizon
encountered beneath the water table during drilling. The well is expected to be completed
in the Ringold Formation near the bottom of what is nominally considered to be the
unconfined aquifer system. The depth of this well presented in Section 5.1.6.2.2 is an
estimate. The actual depth will be determined by the field geologist from logging data
during construction following criteria to be presented in the procedure implementing well
construction.

All proposed well locations will be evaluated prior to field well siting for final
suitability. These evaluations will address both suitability in addressing the specific goal for
the well and suitability of the physical layout of the site for drilling purposes. Evaluations
of wells drilled at a later date will take into account the additional information collected
from the wells already installed. The well locations indicated in Figure 5-1 are generalized,
and may be modified if required as a result of these evaluations. Radiation and organic
vapor surveys will be conducted at each proposed well site prior to and during drilling to
protect the health and safety of the drilling and oversight personnel and to screen for the
presence of contaminants.

5.1.6.2.2 Activity 6b-2-Well Drilling. Cable tool drilling will be used; however,
other drilling methods may be used if appropriate. The hole will be telescoped down in
size as it is deepened, to a final minimum borehole diameter of 20 cm (8 in). Drive casings
will be installed as required to support the hole and minimize cross contamination of
stratigraphic zones. As a minimum, the uppermost aquifer will be cased and sealed before
drilling into the underlying confined or partially confined aquifer when installing any deep
wells. A nominal 5 cm (2 in) thick sand pack will be installed around the well screen, and •
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the final casing and screen inside diameter will be 10 cm (4 in). All drive casing will be
removed prior to well completion. Well drilling and completion details will be presented in
the procedures implementing construction.

Expected total well depths are presented in Table 5-1. Actual well depths may vary
from the expected depths depending upon the actual depth to groundwater (or depth to
the confined or partially confined aquifer) at the well site. All shallow wells will be drilled
to approximately 4.5 m(15 ft) below the water table. The deep well will be completed in
the upper 6 m(?.0 ft) of the confined or partially confined aquifer, and will monitor the
upper part of that aquifer.

5.1.6.2.3 Activity 6b-3--Soil Sampling. Soil samples will be taken from each of the
boreholes for determining chemical and geologic properties, and to support preparation of
a geologic log. Soil samples will also be taken from the vadose zone in selected boreholes
for measurement of physical properties, as discussed in Section 5.1.5. In addition,
geophysical logging will be conducted in selected boreholes following completion of drilling

CX
but prior to installation of the well, as discussed in Section 5.1.5.

^

Geologic borehole logs will be prepared from analysis of drill cuttings, and from soil
samples taken at 1.5-m (5 ft) intervals and at major stratigraphic changes. Thesesoil
samples will be analyzed for lithology, particle size and sorting, and thickness of geologic
unit as described in Section 5.1.3. Sample collection and log preparation will follow
procedures listed in the QAPjP.

Soil samples will also be collected for chemical analysis. In the shallow wells,
^ samples will be taken at 3 m (10 ft) and 1.5 m(5 ft) above the water table, and at 1.5 m (5

r. ft) beneath the water table. These samples will be used to determine the extent of
contaminant sorption to the soil and whether the vadose zone may have been
contaminated by higher groundwater levels associated with mounding, river interactions,
or other groundwater fluctuations. In addition, all soil samples and cuttings will be field
screened for evidence of volatile organics and radionuclides. Samples found to be

C*q contaminated will be submitted for laboratory analysis. Procedures for sample collection
and handling are listed in the QAPjP.

tT

Soil samples will not be taken for chemical analysis in the deep well unless
contamination is indicated by the field screening. This is because the deep well is
immediately adjacent to a companion shallow well from which soil samples will be taken
for chemical analysis.

5.1.6.2.4 Activity 6b-4-Well Installation. All groundwater monitoring wells will be
constructed of 10-cm (4 in) ID, 304 stainless steel, flush-threaded casing, and wire-wrapped
well screen. All shallow wells will be screened over a 6-m (20 ft) interval, extending from
1.5 m(5 ft) above to 4.5 m (15 ft) below the water table. The deep well will also be
screened over a 6 m (20 ft) interval, which will be entirely located within the upper part of
the confined or partially confined aquifer.

^ Well design and installation details are included in the General Well Specification
WHC-S-014, Revision 6. Wells will be developed following standard procedures listed in
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the QAPjP, and surveyed for horizontal and vertical NAD coordinates after the wellhead •
protective casing is cemented in place.

5.1.6.2.5 Activity 6b-5-Aquifer Testing. An aquifer test will be conducted in all
new and existing monitoring wells in the 100-FR-3 operable unit network. Single well slug
tests will be performed to minimize the withdrawal of potentially contaminated water from
the well. The slug test is typically limited by the magnitude of the hydraulic perturbation
that can be produced, and hydraulic conductivity values determined from these tests will
be considered order-of-magnitude estimates. Further, in the higher permeability gravels at
the Hanford Site the slug tests may not produce usable results. Other types of tests, such

as pump or packer injection tests, may also be performed if the slug test results are not

considered adequate. All aquifer tests will be performed using standard procedures listed
in the QAPjP. Additional information on aquifer properties may be derived from river-
groundwater interaction studies described in Section 5.1.4 and Appendix D-1.

5.1.6.2.6 Activity 6b-6-Water Level Measurement. Water level elevations will be
measured at all new 100-FR-3 groundwater monitoring wells on a monthly basis for the

^ first year and on a quarterly basis thereafter. These data will be used to evaluate seasonal
water level trends and groundwater flow directions. Water level measurements from the

deep and shallow well pair (wells 199-F3-3 and 199-F3-3A) may be used to determine

vertical hydraulic gradients. The planned long-term measurement frequencies may be

modified as needed to support implementation of remedial measures or other studies. For

example, continuous water level measurements are planned for selected wells to support
the aforementioned river-groundwater interaction studies. Coordination of the several

programs that use common monitoring wells will be accomplished whenever practical (e.g.,
CERCLA, RCRA, Operational Monitoring, and Sitewide Environmental Monitoring
programs). The funding split when a single well provides data to multiple programs
remains to be determined.

^ 5.1.6.2.7 Activity 6b-7-Groundwater Sampling. Groundwater will be sampled at
all new 100-FR-3 monitoring wells at quarterly intervals during the first year of sampling

2M and on a semiannual basis thereafter. The planned long-term measurement frequencies
may be modified as needed to support implementation of remedial measures or other

cr` studies. The quarterly sampling rounds will be timed to correspond to seasonal
groundwater conditions. The spring and fall sampling events will approximately
correspond to the seasonal high and low groundwater levels, respectively. Coordination of
the several programs that use common monitoring wells will be accomplished whenever
practical (e.g., CERCLA, RCRA, Operational Monitoring, and Sitewide Environmental
Monitoring programs).

Dedicated sampling equipment will be installed in some wells in the groundwater
monitoring network. Field parameters (pH, temperature, conductivity) will be measured
during purging and following sampling. Groundwater sampling, handling, and analysis
procedures are listed in the QAPjP.

5.1.6.3 Subtask 6c-Chemical Analysis. Where existing water quality data are insufficient
to identify a reduced list of parameters, the first two rounds of groundwater samples will
be analyzed for the full suite of CERCLA TCL organics, TAL inorganics, and selected
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• radionuclides and other general chemical parameters. The results of these analyses will be
used to prepare a reduced list of analytes for subsequent sampling rounds.

The specific chemical analytes and analytical methods are presented in the QAPP.
Standard non-CLP SW-846 analytical methods will be used, supplemented as required with
methods for the additional TAL and TCL analytes. Soil samples will be analyzed for the
same full suite of parameters as the groundwater samples, unless a reduced list of
parameters can be identified from existing data. Any reduced lists of groundwater or soil
analytes will be submitted to EPA/Ecology for approval prior to use.

5.1.6.4 Subtask 6d-Data Evaluation. The data from the groundwater investigation will be
evaluated to help determine whether threshold concentrations are exceeded within the
operable unit, and will be used to support selection of an IRM. This evaluation will help to
refine the conceptual models of groundwater movement and contaminant transport,
identify the extent of contamination, support the evaluation of ARARs, and help support
selection of a final remedial alternative. A discussion of the approach to be taken in

^ integrating the data from the groundwater investigation into the overall data analysis is
presented in Section 5.1.10.

The principal elements of the data evaluation process to be followed for the
groundwater investigation is presented below. Because the groundwater investigation is a
high-priority activity and is expected to lead to implementation of an IRM, the data
collection and evaluation efforts will be focused upon the most necessary analytical
elements. Limited groundwater and vadose zone modeling may be required to support
these efforts.

• Evaluation of Existing Data. The existing data collected in Subtask 6a
will be reviewed and compiled into a database to which i:«
additional data collected under this work plan can be added. Of

.^ particular importance will be the fitness-for-use survey of existing
wells, which will provide the basis for identifying the suitability of

04 available wells for groundwater monitoring and developing a final

016 network of monitoring wells.

Evaluate Groundwater Movement. The assembled hydraulic head
and aquifer property data will be used to evaluate the directions and
velocities of groundwater movement. This study will include
movement in both horizontal and, where possible, vertical directions.
River-groundwater interactions will be studied using data from the
groundwater and surface water investigations.

• Evaluate Nature and Extent of Contamination. The assembled
groundwater, rivershore seep and spring data (from the surface
water investigation), and soil chemistry data will be studied to
determine the nature and extent of contamination in the soil and
groundwater. This information will be used to help identify and

• evaluate the relative importance of potential sources of
contamination, the migration of contaminants through the vadose
zone, the directions in which contaminants would be expected to
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migrate from key sources, the influences of river-groundwater
interactions on contaminant migration, the locations of potential
background areas not contaminated by site activities, and the overall
rate and direction of groundwater movement. Contaminant
concentrations will be studied to determine if threshold values have
been exceeded, and the migration of contaminants to the Columbia
River will be evaluated.

Evaluate Alternative IRMs. The results of the foregoing studies will

be used to evaluate alternative IRMs and help support selection and

implementation of a preferred IRM. Additional data needs will be

identified as required to support implementation of the IRM, and

select the final remedial measures.

5.1.7 Task 7-Air Investigation

N
Air is not expected to be a significant contaminant transport medium for the

100-FR-3 groundwater operable unit, and no field activities other than routine health and
safety air monitoring are currently planned for the air investigation (see the HSP, Appendix
B). The air investigation for the 100-FR-1 source operable unit investigation, including 100
Area data compilation, is described in Section 5.1.7 of that work plan.

5.1.8 Task 8-Ecological Investigation

The ecological investigation will determine the potential biocontamination transport

pathways through the environment, the conceptual models of huinan and environmental

risk, and the critical habitat for the major species, as defined in Appendix D-2 of this work
-° plan. The investigation will determine the existing concentrations of contaminants and

CM
hazardous substances in the 100-FR-3 operable unit. The ecological investigation will be
performed in accordance with Appendix D-2, Ecological Investigations.

O+

5.1.9 Task 9--Other Tasks

This task has been reserved in the event that additional tasks are identified during
the course of the project. Currently, one subtask has been identified: Subtask 9a--Cultural
Resources Investigation.

5.1.9.1 Subtask 9a-Cultural Resource Investigation. The cultural resource investigation
will deal with the entire 100 Area and the 600 Area north of the Gable Mountain and south

of the Columbia River, rather than individual operable units. Details of this investigation
are presented in Appendix D-3. The task includes review of available existing data on
historic land uses by local Indian tribes as well as early 20th-century land use by pioneer
farmers and settlers. A field survey will be conducted by a qualified archaeologist
following review of existing data.

•

•
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• 5.1.10 Task 10-Data Evaluation

Data generated during the LFI and IRM will be integrated and evaluated,
coordinated with FS activities, and presented in an ongoing manner to allow decisions to
be made regarding any necessary rescoping during the course of the project. The results of
these evaluations will be made available to project management personnel to keep project
staff informed of progress being made. The interpretations developed under this task will
be used in Task 11--Risk Assessment, which will evaluate the overall risk to human health
and the environment posed by the 100-FR-3 operable unit.

5.1.11 Task 11-Risk Assessment

Both qualitative and baseline risk assessments will be conducted during the course
of the RI/FS (RFI/CMS) process for the 100 Area. Qualitative risk assessments based on
available site data will be used to support IRM's following the initial data evaluation and/or
LFI's (DOE-RL 1991b). Baseline risk assessments will be conducted after evaluation of data

6"3 from ERA, IRM, LFI paths, FSs, and, when necessary, the completion of additional field
investigations.

tY; The 100-FR-3 operable unit risk assessment process will determine the magnitude
and probability of potential harm to human health or the environment by the threatened
or actual release of hazardous substances from waste sites in the 100-FR-3 operable unit in
the absence of an action-oriented remedial action. Both the qualitative and baseline risk
assessments will be developed in accordance with EPA (1989a) and the risk assessment
methodology currently under development for the Hanford Site, and will be divided into
four subtasks:

^ • Subtask lia--Contaminant Identification
• Subtask llb--Exposure Assessment

'° • Subtask llc--Toxicity Assessment

C4 • Subtask lld--Risk Characterization.

fT% 5.1.11.1 Subtask lla-Contaminant Identification. The first component of the risk
assessment process is to identify potential contaminants for the risk assessment. The
objective of this component is to screen the field of contaminants to provide a list of
contaminants for which the subsequent risk assessment activities are focused. The basis for
selecting target contaminants will include their intrinsic toxicological properties, including
radiological properties, presence in large quantities, and/or presence in media of potentially
critical exposure pathways, such as a source of drinking water.

Contaminants selected for the risk assessments are those contaminants that are most
toxic, most abundant, most mobile, most persistent, have the greatest propensity for
bioaccumulation, and are best documented in terms of toxicological and environmental
properties.

• 5.1.11.2 Subtask llb-Exposure Assessment. The objective of exposure assessment is to
estimate the environmental concentrations of hazardous substances so that the extent and
duration of human and environmental exposure can be predicted or determined. This
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objective will be achieved by identifying potential or actual exposure pathways, •
characterizing potentially exposed populations, and estimating both present and future
exposure levels. Exposure information developed in the qualitative risk assessment will be
refined for the baseline risk assessment. The exposure assessment will proceed in five
steps.

The first step of the exposure assessment is a contaminant release analysis, which
involves identifying exposure pathways. Each exposure pathway consists of four elements:
(1) a source and mechanism of chemical release to the environment; (2) an environmental
transport medium; (3) a potential point for receptor contact with the contaminated medium
(i.e., exposure point); and (4) an exposure route at the contact point.

The second step is the analysis of contaminant transport and fate, which entails
describing the extent and magnitude of environmental contamination, including estimating
future conditions. Data gathered during the preliminary assessment/site inspection,
environmental monitoring activities, and/or LFIs for the 100-FR-1 and 100-FR-2 operable
units, as well as any other data sources will be used to identify the potential release sources
and release mechanisms from the sources. As the release mechanisms for contaminants are

N identified (or postulated), the transport medium for the contaminants will also be
identified.

^ The third step of the exposure pathway analysis is identifying the potential
exposure points and ezposure routes for human and environmental populations. This

'•, analysis involves identifying and characterizing various populations for which an exposure
potential exists. This characterization involves determining the number of individuals in a
population, the demographics of each population, and the potential exposure routes to
populations and individuals. The analysis will be used to identify exposure points for
short- and long-term exposures. In addition to existing exposure points, credible future

71'4 exposure points will be postulated.

^ Next is an integrated exposure analysis. In this step, information will be assembled
C3_ to determine the exposure pathways that exist. After potential exposure pathways are

determined, environmental concentrations for each contaminant of potential concern will
0` be estimated at each of the identified exposure point locations. Concentrations will be

estimated for each environmental medium through which potential exposures could occur
as a function of time to assess short- and long-term exposures. These concentrations will
be estimated by combining environmental monitoring and characterization data with
numerical modeling to predict the release rates from the various waste sources. Then, the
fate and transport of the contaminants in the transport medium of the exposure pathways
will be determined. The fate and transport modeling will consider the environmental
transport of contaminants (e.g., groundwater migration), contaminant transformation
(e.g., biodegradation), and mechanisms for transfer of a contaminant from one transport
medium to another (e.g., sorption, volatilization). The predicted environmental
concentrations and exposure route information will then be used to estimate the potential
contaminant intake for the various receptors (i.e., dosage rate).

The final exposure assessment step is an uncertainty analysis. The exposure •
assessment process involves several necessary estimates. These estimates are reviewed to
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• identify uncertainties and to evaluate their separate and cumulative impacts on the results
of the assessment.

5.1.11.3 Subtask 11c--Toxicity Assessment. The toxicity assessment will:

• Gather toxicity information (qualitative and quantitative) for
substances being evaluated

• Identify exposure periods for which toxicity values are necessary

• Determine toxicity values for noncarcinogenic effects

• Determine toxicity values for carcinogenic effects

• Summarize toxicity information

L(?
• Evaluate uncertainty in toxicity assessment.

N
5.1.11.4 Subtask lld-Risk Characterization. The final subtask of the risk assessment
involves the characterization of risks whenever the potential for adverse human health or

t!', environmental impacts are predicted for a receptor population. To assess the risks
associated with the release of contaminants, the contaminant intakes for human receptors,

- as identified in the exposure assessment, are evaluated using:

• The reference dose (RfD) for noncarcinogens
^ • The slope factor for carcinogens.

Ecological receptors are evaluated 'uased on assessment of appropriate endpoints.
.^

A summary of the carcinogenic and noncarcinogenic risks will be generated. Such
factors as the weight-of-evidence associated with toxicity information, estimated
uncertainties associated with the previous subtasks, and assumptions contained within the
estimates used will be incorporated into the summary.

Cr^

5.1.12 Task 12--Verification of Contaminant- and Location-Specific ARARs

The formulation of operable-unit-specific ARARs is an ongoing process throughout
the RJ/FS. Preliminary ARARs were identified and discussed in Section 3.2. In addition,
potential ARARs for the 100 Area are being currently developed. Following the evaluation
of analytical data under Task 10, contaminant-specific and location-specific ARARs will be
reviewed and identified, based upon the new knowledge of contamination at the site and
the site setting. Once the project staff believes the potential ARARs for the 100-FR-3
operable unit have been properly identified, EPA and Ecology will be asked to verify the
contaminant- and location-specific ARARs. Project staff will work with the regulatory
agencies and, taking operable unit-specific conditions into account, will decide which

• promulgated environmental standards, requirements, criteria, and limitations are actually
applicable or relevant and appropriate to the 100-FR-3 operable unit.
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5.1.13 Task 13-RI Report •

An interim report will be prepared upon completion of the limited field
investigations. This report will consist of a preliminary summary of the characterization
activities described in Tasks 1 through 12. Information pertinent to the operable unit
conceptual model will be refined, as necessary. The report will include the results of
groundwater investigations, identify the nature and extent of groundwater contamination,
identify impacts to the Columbia River and ecological systems, identify the contaminant-
and location-specific ARARs, and provide a qualitative assessment of the risks associated
with the sites. The report will include an assessment of whether thresholds are exceeded
that warrant action through IRMs.

5.2 FEASIBILITY STUDY

In accordance with the Hanford Federal Facility Agreement and Consent Order Change
.^g Package (Ecology et al. 1991), the feasibility study process for the 100 Area will not be

conducted on an operable unit basis. Rather, the Phase I and II feasibility study will be
r'° conducted on an aggregate basis with all feasibility data compiled into one document. This

study will look at four types of sites: solid wastes, soil, river sediments, and groundwater.
Additionally, the 100-N Area will be treated as a separate site based on its somewhat

---- unique characteristics. Remedial alternatives for each of the four types of sites will be
developed and screened in the one document under separate sections.

The objective of the focused FS will be to select a remedial action to be implemented
at selected sites in the operable unit and to provide the basis for initiating an IRM. This
phase of the feasibility study centers on a detailed analysis of the remedial action

'N alternatives.

An LFI is planned in the 100-FR-3 operable unit, which will begin with the
_^ installation of thirteen new monitoring wells. After these wells are operating and a limited

amount of data have been collected, a focused FS will be prepared, which may
demonstrate the need for IRMs at the site. The focused FS will examine a limited number
of alternatives, resulting from an earlier analysis performed in the 100 Area groundwater
aggregate feasibility study. The focused FS will closely resemble and contain all salient
features of the "Detailed Analysis of Alternatives" described in the Guidance for Conducting
Remedial Investigations and Feasibility Studies Under CERCLA (EPA 1988a). The 100 Area
groundwater aggregate FS will document the development and screening of alternatives for
all groundwater operable units in the 100 Area.

To complete the process for remediation of the 100 Area sites a final or summary FS
will be prepared, which will accumulate the results of all evaluations, providing the data
necessary for the final ROD. This work plan describes the activities involved in the
preparation of the focused FS, which will be detailed below. The 100 Area aggregate FS
and the final FS will also be described briefly to define the complete process.

•
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• 5.2.1 Project Management

Project management is needed throughout the course of the RI/FS to direct and
document project activities, to secure the data and evaluations generated, and to ensure
that there is no duplication of effort. Project management is discussed in detail in
Chapter 7.0 of this work plan.

5.2.2 100 Area Aggregate Feasibility Study

Four types of sites (solid wastes, soil, river sediments, and groundwater) will be
evaluated in the aggregate area FS for the 100 Area. Also, the 100-N Area will be treated as
a separate site, making a total of five types of sites or units to be evaluated. The 100 Area
groundwater aggregate FS study is a part of the overall strategy for Hanford past-practice
investigations, which are defined in the Hanford Past-Practice Strategy (DOE-RL 1991b). This
strategy is directed toward accelerating site cleanup activities through increased reliance on
ERAs and IRMs. The strategy provides for use of 100 Area groundwater aggregate FS
studies, focused FSs, and sitewide studies. The 100 Area groundwater aggregate FS study

^ is intended to identify and screen alternatives for broader categories of waste site
contamination problems and characteristics.

The scope of work for the 100 Area groundwater aggregate FS study includes four
primary tasks:

1. Identify contaminants of concern for the soils and groundwater...

2. Identify applicable or relevant and appropriate requirements (ARARs)
pertinenc to the removal of wastes and contaminated materials and disposal

°'dd at the 200 Area (macroengineering concept)

3. Develop remedial alternatives (Phase I) applicable to the 100 Area, including
gy development of remedial action objectives, development of general response

actions, identification and screening of appropriate technologies, and other
0` appropriate activities outlined in EPA guidance

4. Screen alternatives and retain only those which can be justified under
appropriate criteria.

5.2.3 Focused Feasibility Study (Analysis of Remedial Action Alternatives)

The basis for this evaluation will be summarized from the results of the 100 Area
groundwater aggregate feasibility study, which will include the remedial action objectives,
the risk assessment, the ARARs, and the remediation goals. The alternatives selected and
the results of the screening process will be included in the summary.

• The detailed analysis of remedial action alternatives follows the development and
screening of alternatives and precedes the actual selection of the remedial action to be
implemented at the operable unit. The results of the detailed analysis provide the basis for
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identifying a preferred alternative and preparing the operable unit proposed plan. The •
detailed analysis of alternatives consists of the following components:

Further definition of each alternative, if appropriate, with respect to
the volumes or areas of contaminated environmental media to be
addressed, the technologies to be used, and any performance
requirements associated with those technologies

An assessment and a summary of each alternative against evaluation
criteria specified in EPA's Guidance for Conducting Remedial
Investigations and Feasibility Studies under CERCLA (EPA 1988a)

A comparative analysis of the alternatives that will facilitate the
selection of an operable unit remedial action.

The brief summary of the detailed analysis process presented below is derived from

CO.) EPA's Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA
(EPA 1988a).

P`.
5.2.3.1 Definition of Remedial Alternatives. The remedial alternatives that remain after
initial screening may need to be defined more completely prior to the detailed analysis.
During the detailed analysis, each alternative will be reviewed to determine whether
additional definition is required to apply the evaluation criteria consistently and to develop
order-of-magnitude cost estimates (-30 to +50%). Information developed to further define
alternatives at this stage may include preliminary design calculations, process flow
diagrams, sizing of key process components, preliminary layouts, and a discussion of

limitations, assumptions, and uncertainties concerning each alternative. Information
collected from treatability investigations, if conducted, will also be used to further define
applicable alternatives.

5.2.3.2 Detailed Analysis of Remedial Action Alternatives. Nine evaluation criteria will
serve as the basis for conducting the detailed analysis and for subsequent selection of a

^ cost-effective and protective remedial action. The evaluation criteria include the following:

• Short-term effectiveness
• Long-term effectiveness and permanence
• Reduction of toxicity, mobility, or volume of contaminants
• Implementability
• Cost
• Compliance with ARARs
• Overall protection of human health and the environment
• State acceptance
• Community acceptance.

These nine criteria encompass technical, cost, and institutional considerations,
compliance with specific promulgated requirements, and environmental and health
protection, and are defined further below. The last two criteria, although discussed below, •
will be addressed in the responsiveness summary and ROD documents following the FS
report and the proposed plan, rather than in the detailed analysis of alteYnatives.
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• 5.2.3.2.1 Short-Term Effectiveness Analysis. This evaluation criterion addresses the
effects of the alternative during the construction and implementation prior to remedial
action objectives being attained. The following factors relating to effects on human health
and the environment will be addressed for each alternative:

• Protection of the community during construction and implementation
• Protection of workers during construction and implementation
• Environmental impacts during construction and implementation
• Time until remedial action objectives are achieved.

The evaluation of these factors will include a discussion of any increased risks posed
by the remedial alternative being evaluated and an evaluation of the effectiveness and
reliability of protective measures that could be taken for any worker protection or
environmental impact mitigation that may be needed.

5.2.3.2.2 Long-Term Effectiveness Analysis. This criterion will address the results
of a potential remedial action in terms of any risk that would remain at the operable unit
after remedial action objectives have been met. The following components will be
addressed to evaluate the extent and effectiveness of controls that may be required to
manage residual or untreated wastes:

• Magnitude of remaining risk
• Adequacy of controls
• Reliability of controls.

The evaluation of these components will include an assessment of residual risk, the
adequacy of containment systems, long-term environmental monitoring networks,
institutional controls, and the potential need to replace components of the remedial
alternative.

5.2.3.2.3 Analysis of Reduction in Waste Toxicity, Mobility, and Volume. This
t'd evaluation criterion addresses the statutory preference for selecting remedies that employ

CP
treatment technologies that permanently and significantly reduce toxicity, mobility, or
volume of hazardous substance as their principal element [CERCLA 121(b)(1)]. The
following specific factors will be addressed:

• Treatment processes, the remedies they will employ, andthe
materials they will treat

• Amount of hazardous materials that will be destroyed or treated

• Degree of expected reduction in toxicity, mobility, or volume of
contaminants as a percentage

• Degree to which treatment will be irreversible

• • Degree of permanence

• Type and quantity of treatment residuals that will remain.
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Alternatives that treat a site through destruction of tozic contaminants, reduction of
the total mass of toxic contaminants, or irreversible reduction of total volumes of
contaminated media will be deemed to satisfy the preference for permanent treatment.

5.2.3.2.4 Implementability. The implementability criterion addresses the technical
and institutional feasibility of implementing an alternative and the availability of various
services and materials required during its implementation. In evaluating this criterion, the
following factors will be analyzed:

Technological feasibility, including construction and operation,
reliability of technology, ease of undertaking additional remedial
actions, and monitoring considerations

Institutional feasibility

• Availability of services and materials.
C)

5.2.3.2.5 Cost Analysis. Cost considerations will be an important evaluation criteria
at the Hanford Site because of the large number of sites competing for limited funds.
Costing procedures outlined in the Remedial Action Costing Procedures Manual (EPA 1985)
will be used in this analysis. Both capital costs and annual operation and maintenance
costs will be considered. Costs will be developed to an accuracy of -30 to +50%. In
addition, a present-worth analysis will be conducted so that all alternatives can be
compared on the basis of a single figure in a common base year. A discount rate of 5%
will be used for a period of performance of 30 years. If there exists sufficient uncertainty

, concerning specific assumptions of the cost estimate, sensitivity analysis will be performed.

The results of the sensitivity analysis will be included with the comparison of alternatives.

N
5.2.3.2.6 Compliance with ARARs. This evaluation criterion is used to determine

^ how each alternative complies with ARARs. The detailed analysis will summarize which
federal and state environmental standards, requirements, criteria, or limitations may be
applicable, or relevant and appropriate to an alternative. How the alternative meets these

cs+ contaminant-, location-, and action-specific requirements will be described. The ARARs
evaluation will provide the basis for invoking any of the ARARs waivers provided under
300.430(f)(1)(i)(c) of the NCP, if appropriate.

5.2.3.2.7 Overall Protection of Human Health and the Environment. This
evaluation criterion provides a final check to assess whether each alternative meets the
statutory requirement that it be protective of human health and the environment [CERCLA
121 (d)(1)]. The overall assessment of protection is based on a composite of factors
discussed under long-term effectiveness and permanence, short-term effectiveness, and
compliance with ARARs. The analysis will address how each specific alternative achieves
protection over time and how operable unit risks are reduced. A discussion will be
included of how each source of contamination is to be eliminated, reduced, or controlled
for each alternative.

5.2.3.2.8 State Acceptance. A preliminary assessment of state acceptance will be •
limited to formal comments made in earlier phases of the RI/FS. Agency comments on the
remedial alternatives analysis and proposed plan will be specifically addressed in a
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• responsiveness summary prior to the selection of the remedial action and development of
the ROD.

5.2.3.2.9 Analysis of Community Acceptance. A preliminary assessment of
community acceptance will be limited to formal comments made in earlier phases, of the
RI/FS. The potentially impacted community, special interest groups, the general public, and
other interested governmental agencies will have an opportunity to review and comment
on the FS report. Community concerns will also be addressed in the responsiveness
summary and ROD.

5.2.3.3 Comparison of Remedial Action Alternatives. Once the alternatives have been
individually assessed against the nine criteria, a comparative analysis will be conducted to
evaluate the relative performance of each alternative in relation to each specific evaluation
criteria. An assessment of whether the alternative provides adequate overall protection of
human health and the environment and whether the alternative complies with ARARs, or
provides grounds for invoking a statutory waiver, will be provided with each alternative.
The key tradeoffs or concerns among alternatives will generally be based on the
evaluations of short-term effectiveness; long-term effectiveness and permanence; reduction

C± of toxicity, mobility, and volume of contaminants; implementability; and cost. Overall
protection and compliance with ARARs serve as a threshold determination in that they
either will or will not be met.

The comparative analysis will include a narrative discussion describing the strengths
and weaknesses of the alternatives relative to one another with respect to each criterion.
The potential advantages in cost or performance of innovative technologies and the degree
of uncertainty in their expected performance will also be discussed. The differences
between all of the alternatives will be summarized in matrix form to facilitate direct
comparisons.

^ 5.2.3.4 FS Report and Proposed Plan. The analysis of individual alternatives against the
nine criteria will be presented as a narrative discussion accompanied by a summary matrix.
The alternatives discussion will include data on technology components, quantity of

ON
hazardous materials handled, time required for implementation, process sizing,
implementation requirements, and assumptions. The key ARARs for each alternative will
also be incorporated into those discussions. The discussion will focus on how, and to what
extent, the various factors within each of the criteria are addressed. A summary matrix will
highlight the assessment of each alternative with respect to each of the nine criteria. Based
on the results of the comparison of alternatives, the FS report will indicate which remedial
measure is preferred. The preferred alternative will be developed further in the proposed
remedial action plan.

5.2.3.5 Proposed Remedial Action Plan. Based on the results of the comparison of
alternatives in the FS, the preferred remedial alternative will be selected by EPA, in
consultation with Ecology. The preferred alternative will be developed into a proposed
plan to be completed in accordance with Section 117(a) of CERCLA, Section 300.430(f)(2) of
the NCP, and the Interim Final Guidance on Preparing Superfund Decision Documents,
(EPA 1989d). The proposed plan and FS report will be made available for public review at
the same time, after regulatory approval. The proposed plan will consist of a very brief
summary, written for the public, in terms of content and distribution of the nature and
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extent of contamination at the 100-FR-3 operable unit, the overall remediation process, the •
preferred alternative and its advantages and disadvantages, and the other alternative that
are fully developed and analyzed in the FS report.

Significant comments on the proposed plan will be addressed in a responsiveness

summary to be prepared during the selection of a remedial alternative process (or ROD
process), which immediately follows the Rl/FS. The remedial selection process will then be
formally documented in the ROD for the 100-FR-3 operable unit.

5.2.4 Final Feasibility Study

Focused feasibility studies are being prepared on selected sites within some of the
operable units in the 100 Area. Other sites in these operable units will be evaluated under
the standard Rl/FS system. Use of focused FSs will allow remedial action to proceed on a
more expedient basis than would be possible if all sites were evaluated under the present
methodology. When cleanup begins on the selected sites, data will begin to accumulate
which will help in the processing of work activities on the remaining sites. The overall
study and evaluation of all sites in all units of the 100 Area will result in the accumulation
of a large number of FSs, focused FSs, and RODs. All of this study information will be
summarized in one final feasibility study, so that a final ROD can be prepared and
approved prior to site closure.
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Figure 5-1. Map of the 100-F Area Showing Locations of
Existing and Proposed Wells.

WP 5F-1



DOE/RL-91-53
Draft A

• Table 5-1. Proposed Monitoring Wells for the 100-FR-3 Operable Unit.
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Well Priority Approximate Depth

199-F3-1 1 20
199-F3-2 1 15
199-F3-3 1 15
199-F3-3A 1 100
199-F314 1 15
199-F3-5 1 13
199-F3-6 2 14
199-F3-7 2 19
199-F3-8 2 19
199-F3-9 2 16
199-F3-10 ' 2 14
199-F3-11 2 19
199-F3-12 2 11
199-F3-13 2 18

Notes:

Priority I Wells are intended to define groundwater quality in areas of potential public
or environmental impact.

Priority 2 wells are intended to define groundwater quality immediately downgradient
of priority and potential sources of groundwater contamination.
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• 6.0 SCHEDULE

An operable unit schedule, which supports the Tri-Party Agreement (Ecology et al.
1990a) action plan work schedule, has been prepared that details the work described in
Chapter 5 of this work plan. This schedule is the baseline that will be used to measure
progress. Additional schedules have been prepared that detail the common 100 Area
activities and summarize the drilling activities. A 100 Area integrated schedule has also
been prepared that includes activities for the 100-HR-1, 100-HR-3, 100-DR-1, 100-BC-1,
100-BC-5, 100-KR-1, 100-KR-4, 100-FR-1, and 100-FR-3 operable units.

The operable unit schedule (Figure 6-1) supports the work schedule contained in the
action plan and details the work described in Chapter 5 of this work plan. The operable
unit schedule is the baseline against which progress will be measured. This schedule is
based on the activities detailed in the 100 Area-wide activities schedule (Figure 6-2) and the
100 Area drilling summary schedule (Figure 6-3). The 100 Area integrated schedule (Figure
64) combines these three schedules with the other approved 100 Area operable unit

W schedules to provide an overview of all approved 100 Area activities.

The integrated schedule, the operable unit schedule and the 100 Area-wide activities
f': schedule have numerous interim milestones established to track and ensure progress of the

various tasks. A formal change control process has been established in the action plan and
shall be used, if necessary, to modify milestones shown in the schedules.
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Figure 6-1. Operable Unit Schedule



Figure 6-2. 100 Area Wide Activities Schedule.
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0 7.0 PROJECT MANAGEMENT

This chapter defines the administrative and institutional tasks necessary to support

the RI/FS for the 100-FR-3 operable unit at the Hanford Site. Also, this chapter defines the

responsibilities of the various participants, the organizational structure, and the project

tracking and reporting procedures. This chapter is in accordance with the provisions of

the Tri-Party Agreement Action Plan dated August 1990. Any revisions to the Action Plan

that would result in changes to the project management requirements would supersede the

provisions of this chapter.

7.1 PROJECT ORGANIZATION AND RESPONSIBILITIES

7.1.1 Interface of Regulatory Authorities and the U.S. Department of Energy

C111 The 100-FR-3 operable unit consists of inactive waste management units to be

cy.,, remedied under CERCLA. EPA has been designated as the lead regulatory agency, as

defined in the Tri-Party Agreement. Accordingly, EPA is responsible for overseeing

remedial action activity at this unit and ensuring that the applicable authorities of both

EPA and Ecology are applied. The specific responsibilities of EPA, Ecology, and the DOE

are detailed in the Tri-Party Agreement Action Plan.

7.1.2 Project Organization and Responsibilities

The project organization for implementing remedial activities at the 100-FR-3 operable

^ unit is shown in Figure 7-1. The following sections describe the responsibilities of the

^ individuals shown in Figure 7-1.

CV 7.1.2.1 Project Managers. The EPA, the DOE, and Ecology have each designated one

individual as project manager for remedial activities at the Hanford Site. These project

managers will serve as the primary points of contact for all activities to be carried out

under the Tri-Party Agreement Action Plan. The responsibilities of the project managers

are given in Section 4.1 of the Action Plan.

7.1.2.2 Unit Managers. As shown in Figure 7-1, EPA, DOE, and Ecology will each

designate an individual as a unit manager for the 100-FR-3 operable unit.

The unit manager from EPA will serve as the lead unit manager. The EPA unit

manager will be responsible for regulatory oversight of all RI/FS activities required for the

100-FR-3 operable unit.

The unit manager from Ecology will be responsible for making decisions related to

issues for which the supporting regulatory agency maintains authority. All such decisions

• will be made in consideration of recommendations made by the EPA unit manager.
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The unit manager from DOE will be responsible for maintaining and controlling the

schedule and budget and keeping the EPA and Ecology unit managers informed as to the

status of the RI/FS activities at the 100-FR-1 operable unit, particularly the status of

agreements and commitments.

7.1.2.3 Quality Assurance Officer. The quality assurance officer is responsible for

monitoring overall environmental restoration program activities through establishment of

Hanford Site quality assurance auditing program controls that may be appropriately

applied to RI/FS activities. The quality assurance officer is specifically vested with the

organizational independence and authority to identify conditions adverse to quality, and to

systematically seek effective corrective action.

7.1.2.4 Quality Coordinator. The quality coordinator is responsible for coordinating and

monitoring performance of the QAPjP requirements by means of internal surveillance

techniques and by auditing, as directed by the quality assurance officer. The quality

coordinator retains the necessary organizational independence and authority to identify

-- conditions adverse to quality, and to inform the technical lead of needed corrective action.

C^N 7.1.2.5 Health and Safety Officer (Environmental Division/Environmental Field Services).

The health and safety officer is responsible for monitoring all potential health and safety

hazards, including those associated with radioactive, volatile, and/or toxic compounds

during sample handling and sampling decontamination activities. The health and safety

officer has the responsibility and authority to halt field activities resulting from

unacceptable health and safety hazards.

7.1.2.6 Technical Lead. The technical lead will be a designated person within the

Westinghouse Hanford Environmental Engineering Group. The responsibilities of the

+l technical lead will be to plan, authorize, and control work so that it can be completed on

schedule and within budget, and to ensure that all planning and work performance

activities are technically sound.

CM
7.1.2.7 Remedial Investigation/Feasibility Study Coordinators. The RI and FS coordinators

as . will be responsible for coordinating all activities related to the RI and FS, respectively.,

including data collection, analysis, and reporting. The RI and FS coordinators will be

responsible for keeping the technical lead informed as to the RI and FS work status and

any problems that may arise.

7.1.2.8 Remedial Investigation/Feasibility Study Contractor. Figure 7-1 shows the

organizational relationship of an offsite RI/FS contractor. Assuming a contractor is used to

perform the RI/FS for the 100-FR-3 operable unit, the contractor would assume

responsibilities of the RI and FS coordinators, as described above. In this instance, the

contractor will be directly responsible for planning data collection activities and for

analyzing and reporting the results of the data-gathering in the RI and FS reports.

However, the Westinghouse Hanford coordinator would retain the responsibility for

securing and managing the field sampling efforts of the Hanford Site technical resource

teams, described below. Figure 7-2 shows a sample organizational structure for an RI/FS

contractor team. •
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• 7.1.2.9 Hanford Site Technical Resources. The various technical resources available on the

Hanford Site for performing the RI field studies are shown in Table 7-1. These resources

will be responsible for performing data collection'activities and analyses, and for reporting

the results of specific technical activities related to the RI. Figures 7-3 through 7-6 show the

detailed organizational structure of specific technical teams. Internal and external work

orders and subcontractor task orders will be written by the Westinghouse Hanford

technical lead to use these technical resources, which are under the control of the technical

lead. Statements of work will be provided to the technical teams and will include a

discussion of authority and responsibility, a schedule with clearly defined milestones, and a

task description including specific requirements. Each technical team will keep the RI

coordinator informed of the RI work status performed by that group as well as any

problems that may arise.

7.2 DOCUMENTATION AND RECORDS

All RI/FS plans and reports will be categorized as either primary or secondary

^ documents as described by Section 9.1 of the Action Plan. The process for document

review and comment will be as described in Section 9.2 of the Action Plan. Revisions,

should they become necessary after finalization of any document, will be in accordance

with Section 9.3 of the Action Plan. Changes in the work schedule, as well as minor field

changes, can be made without having to process a formal revision. The process for making

these changes will be as stated in Section 12.0 of the Action Plan. Administrative records,

which must be maintained to support the Hanford Site CERCLA activities, will be in

accordance with Section 9.4 of the Action Plan.

r_.

7.3 FINANCIAL AND PROJECT TRACKING REQUIREMENTS

7.3.1 Management Control

c13
Westinghouse Hanford will have the overall responsibility for planning and

0" controlling the RI/FS activities, and providing effective technical, cost, and schedule baseline

management. If a RI/FS contractor is used, the contractor will assume the direct day-to-day

responsibilities for these management functions. The management control system used for

this project must meet the requirements of DOE Order 4700.1, Project Management System

(DOE 1987b), and DOE Order 2250.1B, Cost and Schedule Systems CriteriaforContract

PerfonnanceMeasurement (DOE 1988b). The Westinghouse Hanford Management Control

System (MCS) meets these requirements. The primary goals of the Westinghouse Hanford

MCS are to provide methods for planning, authorizing, and controlling work so that it can

be completed on schedule and within budget, and to ensure that all planning and work

performance activities are technically sound and in conformance with management and

quality requirements.

The RI/FS schedule for the 100-FR-3 operable unit and major milestones are described

• in Chapter 6.0. The schedule will be the primary vehicle for the unit managers and

technical lead to track the progress of the RI/FS for the 100-FR-3 operable unit. The RI/FS

schedule must be consistent with the work schedule contained in the Action Plan.
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The RI/FS schedule in the work plan will be updated at least annually, to expand the •
new current fiscal year and the follow-on year. In addition, any approved schedule
changes (see Section 12.0 of the Action Plan for the formal change control system) would be

incorporated at this time, if not previously incorporated. This update will be performed in

the fourth quarter of the previous fiscal year (e.g., July to September) for the upcoming
current fiscal year. The work schedule can be revised at any time during the year if the
need arises, but the changes would be restricted to major changes that would not be
suitable for the change control process.

7.3.2 Meetings and Progress Reports

Both project and unit managers must meet periodically to discuss progress, review
plans, and address any issues that have arisen. The project managers' meeting will take
place at least quarterly, and is discussed in Section 8.1 of the Tri-Party Agreement Action
Plan.

M
^ Unit managers shall meet monthly to discuss progress, address issues, and review

near-term plans pertaining to their respective operable units and/or treatment, storage, and

disposal groups/units. The meetings shall be technical in nature, with emphasis on

technical issues and work progress. The assigned DOE unit manager for the 100-FR-3
operable unit will be responsible for preparing revisions to the RI/FS schedule prior to the

meeting. The schedule shall address all ongoing activities associated with the operable

unit, including actions on specific source units (e.g., sampling). This schedule will be
provided to all parties and reviewed at the meeting. Any agreements and commitments

, (within the unit manager's level of authority) resulting from the meeting will be prepared
and signed by all parties as soon as possible after the meeting. Meeting minutes will be

+ issued by the DOE unit manager and will summarize the discussion at the meeting, with

information copies given to the project managers. The minutes will be issued within five
°- working days following the meeting. The minutes will include, at a minimum, the

C14 following information:

C% • Status of previous agreements and commitments

• Any new agreements and commitments

• Schedules (with current status noted)

• Any approved changes signed off at the meeting in accordance with
Section 12.1 of the Action Plan.

Projec. coordinators for each operable unit also will meet on a monthly basis to share
information and to discuss progress and problems.

The DOE shall issue a quarterly progress report for the Hanford Site within 45 days
following the end of each quarter. Quarters end on March 31, June 30, September 30, and
December 31. The quarterly progress reports will be placed in the public information
repositories as discussed in Section 10.2 of the Action Plan. The report shall include the
following:
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0 • Highlights of significant progress and problems

• Technical progress with supporting information, as appropriate

• Problem areas with recommended solutions. This will include any
anticipated delays in meeting schedules, the reason(s) for the potential
delay, and actions to prevent or minimize the delay

• Significant activities planned for the next quarter

• Work schedules (with current status noted).
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u^ited 3fatbs Region 10 9104208
£mironmental Protection Hanford Project Office
Apancy 712 SwiM Boulavard. Suite 5

Richtr.rd WA 99352

August 28, 1991

4ch7tcEiLit
Steven H. Wisness •y 16199
Hanford Project Manager CORRfSP
U.S. Department of Energy qot,^O^fM!'F
P.O.Box 550, A5-19
Richland, WA 99352 y,

Re: Physical Sampling Criteria for the 100 Areas

Dear Mr. Wisness:

The Environmental Protection Agency (EPA) and their contractors
are requiring that sampling for physical properties be included

-- in the revised 100-Area RI/FS work plans. A request was made in

the June rescoping meeting that the EPA submit the sampling
criteria. Attached you will find the recommended physical

^ sampling criteria for the 100 Areas. If you have any questions

or comments please contact me at 376-4919.

Sincerely,

Pamela S. Innis
Unit Manager

Attachment

c1q cc: Larry Goldstein, Ecology
Bob Stewart, DOE

0+ ^TimzVeneziano, eWHC
Merl Lauterbach, WHC
Administrative Record (All 100 Area OUs)

cc w/out attachment: Ward Staubitz, USGS

RECEIVED
AUG 29 1991
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100-AREAS PHYSICAL PROPERTIES

A physical properties sampling plan is required for the
revised 100-Area RI/FS work plans. The sampling plan as
described below recognizes (1) the need for quantitative flow and
solute transport analyses in the unsaturated-zone underlying the
100-Area waste sites for the purpose of developing defensible
risk-assessments, (2) the need to develop an integrated approach
for the 100-Areas, and (3) the difficulties in collecting
uncompromised samples in the coarse soils found in the 100-Areas.

Cable-tool drilling has been proposed as the preferred
method for drilling boreholes in the 100-Areas. It is
anticipated that hard-tool drilling will be required to penetrate
cobbley.strata of the Hanford formation. Hard-tool drilling
pulverizes the coarser fraction of the soil and requires the
addition of water to form a slurry to allow bailing the drill
cuttings from the borehole. Hard-tool drilling changes the

CV particle-size distribution and moisture content of the soil,
thereby seriously compromising the collection of representative
soil matrix samples for physical property analyses. This problem
was also anticipated in the development of the 1100- and 300-Area
RI/FS work plans, and it was agreed that cable-tool drilling
would be initiated with a reinforced carbide-tipped core barrel
and that the core barrel would be used to collect physical
property samples as deep as practical. Hard-tool drilling would
be used only when necessary; the depths of hard-tool use would be

-7 noted in the driller's log; and soil physical properties would
not be collected in intervals where the hard tool was used to
advance the borehole. This strategy has proven to be successful
in the 1100- and 300-Areas, and physical property samples have
been collected in a greater number of areas than was originally

. anticipated.

N Because the success of collecting physical property samples
at any given site in the 100-Area is unknown, and because the
cost of developing a statistically representative physical
properties data base for each individual waste site would be
prohibitively expensive, we propose that a 100-Area-wide physical
property data base be developed. We propose that a minimum of 45
soil samples be collected from at least 15 boreholes throughout
the 100-Areas. The soil samples should be taken from a variety
of depths in the boreholes with no more than 3 samples taken from
any individual borehole. Boreholes that are being drilled for
the installation of observation wells should be appropriate for
collecting physical property samples. It is anticipated that
enough observation wells are being installed in the 100-Areas to
provide an adequate sample size even if hard-tool drilling is
required in many holes.

It is recognized that this strategy will result in a biased
^ or censored data set; in that the cobbley soils in which only

hard-tool drilling is effective will not be sampled. This
shortcoming will be recognized and evaluated by the users of this
data set.



A further concern in the analyses of physical properties of
the 100-Area soils, is that the discharge of large volumes of
liquid waste may have changed the physical properties of the
soils underlying the waste sites either by solution of
carbonates, the flushing of silt and clay sized particles from
the soil, or by the precipitation of iron complexes. The
physical properties of individual high volume waste sites will
therefore also need to be evaluated to determine whether they
indeed are represented by the 100-Area-wide physical property
data base. To do so, we propose that five samples be collected
from different depths in one borehole in each high volume waste
site ( or representatives of a waste facility type). These
samples should be analyzed for soil moisture and other physical
properties and compared to the 100-Area-wide physical-properties
data base. If the values of the physical properties from the
high volume waste sites fall within the .95/.95 confidence
interval of the 100-Area-wide data set, they will not be
considered outliers and we will conclude that the 100-Area-wide
physical properties data base will adequately represent the
physical properties of the high volume waste sites.

^,• Physical properties to be measured for the 100-Area-wide
data base should include (1) bulk density, (2) particle size

--- distribution, (3) moisture retention (soil characteristic curves)
(4) Ksat, and (5) Kunsat at 10 percent moisture content after

y properties of the high volume wastefull saturation. Ph sical
sites should include (1) bulk density, (2) particle size
distribution, (3) Ksat, and (4) moisture content. If the
physical properties of the high volume waste sites prove to be
statistically different than the 100-Area-wide data base, the
moisture retention curves and Kunsat of the high volume waste
site soil samples will need to be measured.
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OF THE 100-FR-3 OPERABLE UNIT

Westinghouse Hanford Company
Environmental Engineering and Technology Function

Richiand, Washington

&(7

.^

".^

t^

•

Approved by:

U.S. EPA Unit Manager Date

U.S. EPA QA Officer Date

Washington State Department of
Ecology Unit Manager Date

Washington State Department of
Ecology QA Officer Date

U.S. DOE Unit Manager Date

U.S. DOE QA Officer Date

Westinghouse Hanford/EE&T
Technical Lead Date

Westinghouse Hanford QA Officer Date

A-3



DOE/RL-91-53
Draft A

• CONTENTS

1.0 Project Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.1 Project Objective . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.2 Background Information ........................................
1.3 Quality Assurance Project Plan Scope and Relationship to Westinghouse

Hanford Quality Assurance Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1.4 Project Activities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A-1
A-1
A-1

A-1
A-2

2.0 Project Organization and Responsibilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-2
2.1 Technical Lead Responsibilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-2

2.2 Analytical Laboratories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-2

2.3 Other Support Contractors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-3

3.0 Quality Assurance Objectives for Measurements . . . . . . . . . . . . . . . . . . . . . . . . . . . A-3

,0 4.0 Sampling Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-8
4.1 Procedure Approvals and Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-8

--^ 4.1.1 Westinghouse Hanford Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . A-8
4.1.2 Participant Contractor/Subcontractor Procedures . . . . . . . . . . . . . . . . A-8

AT

4.2 Sampling Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-9
4.2.1 Sample Acquisition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-9
4.2.2 Sample Container Selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-9

4.3 Other Investigative and Supporting Procedures . . . . . . . . . . . . . . . . . . . . . . A-9

4.4 Procedure Changes ............................................. A-9

p ....................................................5.0 Sam le Custody A-12

5.1 Chain-of-Custody Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-12

. . 6.0 Calibration Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-12

C14 7.0 Analytical Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-13

c3^ '
8.0 Data Reduction, Validation, and Reporting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-13

8.1 Data Reduction and Data Package Preparation . . . . . . . . . . . . . . . . . . . . . . . A-13
8.2 Validation .................................................... A-15
8.3 Final Review and Records Management Considerations . . . . . . . . . . . . . . . . A-16
8.4 Process for Handling Unacceptable or Suspect Data . . . . . . . . . . . . . . . . . . . A-16

9.0 Internal Quality Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-16

10.0 Performance and System Audits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-18

11.0 Preventive Maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-18

12.0 Data Assessment Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-19

•

A-iii



DOE/RL-91-53
Draft A

CONTENTS (cont.)

13.0 Corrective Action . . . . . . .' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-19
13.1 Equipment Operating Ranges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-19
13.2 Deviations From Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-19
13.3 Nonconforming Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-20

14.0 Quality Assurance Reports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-20

15.0 References ....................................................... A-20

LIST OF TABLES

QAPjP-1 Analytical Methods, Analytes of Interest, Quantification Limits,
^ and Precision and Accuracy Guidelines for the 100-FR-3 Groundwater

Operable Unit ................................................ A-4
QAPjP-2 Sampling and Investigative Procedures for Limited Investigations

in the 100-FR-3 Groundwater Operable Unit . . . . . . . . . . . . . . . . . . . . . . . A-10
" QAPjP-3 Soil Physical Parameters for the 100-FR-3 Groundwater Operable Unit ... A-14

^

C*I

all

41

l J

A-iv



DOE/RL-91-53
Draft A

0 GLOSSARY

Accuracy: For the purposes of environmental investigations, accuracy may be interpreted
as the measure of the bias in a system. Sampling accuracy is normally assessed through
the evaluation of matrix-spiked samples and reference samples.

Audit: For the purposes of environmental investigations, audits are considered to be
systematic checks to verify the quality of operation of one or more elements of the total
measurement system. In this sense, audits may be of two types: (1) performance audits, in
which quantitative data are independently obtained for comparison with data routinely
obtained in a measurement system, or (2) system audits, involving a qualitative onsite
evaluation of laboratories or other organizational elements of the measurement system for
compliance with established quality assurance program and procedure requirements. For
environmental investigations at the Hanford Site, performance audit requirements are
fulfilled by periodic submittal of blind samples to the primary laboratory, or the analysis of

^ split samples by an independent laboratory. System audit requirements are implemented
through the use of standard surveillance procedures.

^ Bias: Bias represents a systematic error that contributes to the difference between a
population mean of a set of measurements and an accepted reference or true value.

Blind Sample: A blind sample refers to any type of sample routed to the primary
laboratory for performance audit purposes, relative to a particular sample matrix and
analytical method. Blind samples are not specifically identified as such to the laboratory.
They may be made from traceable standards, or may consist of sample material spiked with
a known concentration of a known compound. See the glossary entry for Audit.

^ Comparability: For the purposes of environmental investigations, comparability is an
^ expression of the relative confidence with which one data set may be compared with

another.
:v7
^ Completeness: For the purposes of environmental investigations, completeness may be

interpreted as a measure of the amount of valid data obtained compared to the total data
expected under correct normal conditions.

Deviation: For the purposes of environmental investigations, deviation refers to an
approved departure from established criteria that may be required as a result of unforeseen
field situations or that may be required to correct ambiguities in procedures that may arise
in practical applications.

Equipment Blanks: Equipment blanks consist of pure deionized, distilled water washed
through decontaminated sampling equipment and placed in containers identical to those
used for actual field samples. They are used to verify the adequacy of sampling equipment
decontamination procedures, and are normally collected at the same frequency as field
duplicate samples.

•
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Field Blanks: Field blanks for water analyses consist of pure deionized, distilled water,
transferred to a sample container at the site and preserved with the reagent specified for
the analytes of interest. They are used to check for possible contamination originating with
the reagent or the sampling environment, and are normally collected at the same frequency
as field duplicate samples.

Field Duplicate Sample: Field duplicate samples are samples retrieved from the same
sampling location using the same equipment and sampling technique, placed in separate,
identically prepared and preserved containers, and analyzed independently. Field
duplicate samples are generally used to verify the repeatability or reproducibility of
analytical data, and are normally analyzed with each analytical batch or every 20 samples,
whichever is greater.

Matrix-Spiked Samples: Matrix-spiked samples are a type of laboratory quality control
sample. They are prepared by splitting a sample received from the field into two
homogenous aliquots (i.e., replicate samples) and adding a known quantity of a

^ representative analyte of interest to one aliquot in order to calculate the percentage of
recovery of that analyte.

Nonconformance: A nonconformance is a deficiency in the characteristic, documentation,

or procedure that renders the quality of material, equipment, services, or activities

unacceptable or indeterminate. When the deficiency is of a minor nature, does not effect a

permanent or significant change in quality if it is not corrected, and can be brought into

conformance with immediate corrective action, it shall not be categorized as a
nonconformance. If the nature of the condition is such that it cannot be immediately and
satisfactorily corrected, however, it shall be documented in compliance with approved

procedures and brought to the attention of management for disposition and appropriate

^ corrective action.

Precision: Precision is a measure of the repeatability or reproducibility of specific
C04 measurements under a given set of conditions. The relative percent difference (RPD) is
^ used to assess the precision of the sampling and analytical method. RPD is a quantitative

measure of the variability. Specifically, precision is a quantitative measure of the variability
of a group of measurements compared to their average value. Precision is normally
expressed in terms of standard deviation, but may also be expressed as the coefficient of
variation (i.e., relative standard deviation) and range (i.e., maximum value minus minimum
value). Precision is assessed by means of duplicate/replicate sample analysis.

Quality Assurance: For the purposes of environmental investigations, quality assurance
(QA) refers to the total integrated quality planning, quality control, quality assessment and
corrective action activities that collectively ensure that the data from monitoring and
analysis meets all end user requirements and/or the intended end use of the data.

Quality Assurance Project Plan: The QAPjP is an orderly assembly of management
policies, project objectives, methods and procedures that defines how data of known
quality will be produced for a particular project or investigation. •
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• Quality Control: For the purposes of environmental investigations, quality control (QC)
refers to the routine application of procedures and defined methods to the performance of
sampling, measurement and analytical processes.

Range: Range refers to the difference between the largest and smallest reported values in
a sample, and is a statistic for describing the spread in a set of data.

Reference Samples: Reference samples are a type of laboratory quality control sample
prepared from an independent, traceable standard at a concentration other than that used
for analytical equipment calibration, but within the calibration range. Such reference
samples are required for every analytical batch or every 20 samples, whichever is greater.

Replicate Sample: Replicate samples are two aliquots removed from the same sample
container in the laboratory and analyzed independently.

Representativeness: For the purposes of environmental investigations, representativeness
Q may be interpreted as the degree to which data accurately and precisely represent a

characteristic of a population parameter, variations at a sampling point, or an
C`° environmental condition. Representativeness is a qualitative parameter that is most

4,! concerned with the proper design of a sampling program.

Split Sample: A split sample is produced through homogenizing a field sample and
separating the sample material into two equal aliquots. Field split samples are usually
routed to separate laboratories for independent analysis, generally for purposes of auditing
the performance of the primary laboratory relative to a particular sample matrix and
analytical method. See the glossary entry for Audit. In the laboratory, samples are
enerall s ht to create matrix-s iked sam les the lossa entry).g Y P P P (see g ^'

^ VOA Trip Blanks: Volatile Organics Analysis (VOA) trip blanks are a type of field quality
- control sample, consisting of pure deionized distilled water in a clean, sealed sample

container, accompanying each batch of containers shipped to the sampling site and
N returned unopened to the laboratory. Trip blanks are used to identify any possible
0„ contamination originating from container preparation methods, shipment, handling,

storage or site conditions.

Validation: For the purposes of environmental investigations, validation refers to a
systematic process of reviewing data against a set of criteria to provide assurance that the
data are acceptable for their intended use. Validation methods may include review of
verification activities, editing, screening, cross-checking or technical review.

Verification: For the purposes of environmental investigations, verification refers to the
process of determining whether procedures, processes, data or documentation conform to
specified requirements. Verification activities may include inspections, audits, surveillance
or technical review.

Ll
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1.0 PROJECT DESCRIPTION

1.1 PROJECT OBJECTIVE

The objectives of the environmental investigations in the 100-FR-3 operable unit are
defined in Section 1.2 of the work plan. Data resulting from this investigation will be
evaluated to determine the most feasible options for additional investigation, remediation,
or closure.

1.2 BACKGROUND INFORMATION

The 100-FR-3 operable unit is located within the 100-F Area of the Hanford Site,
shown in Figure 1-1 of the work plan. Detailed background information regarding the

history and present use of the unit is provided in Chapter 2.0 of the work plan.

CV 1.3 QUALITY ASSURANCE PROJECT PLAN SCOPE AND RELATIONSHIP TO
WESTINGHOUSE HANFORD QUALITY ASSURANCE PROGRAM

-^- This quality assurance project plan (QAPjP) applies specifically to the field activities

and laboratory analyses performed as part of the Limited Field Investigation (LFI) for the

100-FR-1 operable unit. It is prepared specifically for this phase of investigation, and is
prepared in compliance with the requirements of the Westinghouse Hanford Company
(Westinghouse Hanford) Environmental Engineering, Technology, and Permitting Function

Quality Assurance Program Plan (WHC-EP-0383) (WHC 1990a). As noted in Section 1.4 of the

work plan, WHC-EP-0383 describes the means selected to implement the overall QA
program requirements defined by the Westinghouse Hanford Quality Assurance Manual

-^ (WHC-CM-4-2) (WHC 1991a), as applicable to environmental investigations, while
^ accommodating the specific requirements for project plan format and content agreed upon

in the Hanford Federal Facility Agreement and Consent Order (Ecology et al. 1990). It contains

a matrix of procedural resources from WHC-CM-4-2, the Westinghouse Hanford
Environmental Investigations and Site Characterization Manual (WHC-CM-7-7) (WHC 1991b),

and other sources that have been drawn upon to support the 100-FR-3 operable unit
QAPjP. The QAPjP is subject to mandatory review and approval by the Environmental
Protection Agency (EPA) and the Washington State Department of Ecology (Ecology) before
use. Distribution and revision control of the work plan and the QAPjP will be performed
in compliance with Quality Requirement (QR) QR 6.0, 'Document ControP' and other

applicable procedures as identified in the QA Program Index (QAPI) included in
WHC-EP-0383.

Interim changes to this QAPjP or the work plan shall be documented, reviewed, and
approved as required by Section 6.6 of Environmental Investigations Instruction (EII) 1.9,
"Work Plan Review" (WHC 1991b), and shall be documented in monthly unit managers'
meeting minutes. QAPjP distribution shall routinely include all review/approval personnel
indicated on the title page of the document and all other individuals designated by the
Westinghouse Hanford technical lead. All plans and procedures referenced in the QAPjP
are available for regulatory review on request at the direction of the technical lead.
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1.4 PROJECT ACTIVITIES

Five separate investigations will be conducted in the 100-FR-3 operable unit,
including geological, surface water and sediment, groundwater, and ecological
investigations, as well as an investigation made up of other miscellaneous tasks. More
detailed discussions of individual tasks are contained in Chapter 5.0 of the work plan.
Procedures directly applicable to the tasks described here are discussed in Chapter 4.0 of
the QAPjP.

2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

2.1 TECHNICAL LEAD RESPONSIBILITIES

C" The Environmental Engineering and Technology (EE&T) function of Westinghouse
C„ Hanford has primary responsibilities for conducting this investigation. Organizational

charts, responsibility descriptions, and individual Westinghouse Hanford field team
descriptions are addressed in Chapter 7.0 of the work plan and in the governing project
procedures identified in Section 4 of this QAPjP.

External participant contractors or subcontractors shall be evaluated and selected for
certain portions of task activities at the direction of the technical lead in compliance with
procedures QR 4.0, "Procurement Document Control", QR 7.0, "Control of Purchased Items
and Services" (WHC 1991a), and other procedures as identified under criteria four and
seven of the QAPI included in WHC-E-P-0383 (WHC 1990a). Major participant contractor

'14 and subcontractor resources are discussed in Chapter 7.0 of the work plan. All contractor
or subcontractor plans and procedures shall be approved before their use, and shall be
available for regulatory review after Westinghouse Hanford approval.

'° 2.2 ANALYTICAL LABORATORIES

The Westinghouse Hanford field sampling team will be responsible for screening all
samples for radioactivity and separating samples into two groups for further analysis. All
samples will be transported to a laboratory authorized and equipped to handle radiological
samples until and unless preliminary analysis indicates that they may be classified as
nonradioactive. Samples shall be considered radioactive and shall require special handling
if either of the following criteria are exceeded:

• The total activity of the sample is equal to or greater than 200 picocuries/gram
(pCi/g), or

• The alpha activity of the sample is equal to or greater than 60 pCi/g.

•

Samples exceeding either of the above criteria will be routed to a Westinghouse Hanford or
Hanford Site participant contractor or subcontractor laboratory equipped and qualified to
handle the analysis of radioactive samples. Samples that do not exceed either of the above
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• criteria shall be routed to any approved participant contractor or subcontractor analytical

laboratory. All analyses shall be coordinated through the Westinghouse Hanford Office of

Sample Management (OSM) and shall be performed in compliance with Westinghouse

Hanford-approved laboratory QA plans and analytical procedures; all analytical

laboratories shall be subject to the surveillance controls described by Quality Instruction

(Ql) 10.4 "Surveillance" (WHC 1991a). For subcontractors or participant contractors,

applicable quality requirements shall be invoked as part of the approved procurement

documentation or work order; see Section 4.1.2 below. Services of alternate qualified

laboratories shall be procured for radioactive sample analysis if onsite laboratory capacity is

not available, and/or for the performance of split sample analysis at the technical lead's

discretion. If such an option is selected, the laboratory QA plan and applicable analytical

procedures from the alternate laboratory shall be approved by Westinghouse Hanford

before their use, as noted in Section 4.1.2.

2.3 OTHER SUPPORT CONTRACTORS

S" Procurement of all other contracted field activities shall comply with standard

tV Westinghouse Hanford procurement procedures as discussed in Sections 2.1 and 4.1. All

work shall comply with Westinghouse Hanford-approved QA plans and/or procedures,

and is subject to the controls of QI 10.4, "Surveillance" (WHC 1991a). Applicable quality

requirements shall be invoked as part of the approved procurement documentation or

work order as noted in 4.1.

3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENTS

".* The rationale for establishing data quality objectives (DQOs) and data needs for this

investigation is presented in Sections 4.1.1 and 4.1.2 of the work plan. Further justification

for the DQOs established is provided in Section 4.2.1.5.

As noted in Section 4.6 of CDM Federal Programs Corporation (1987), universal goals

for precision, accuracy, representativeness, completeness, and comparability cannot be

practically established at the beginning of an investigation. Table QAPjP-1 provides target

values for method quantitation limits, precision, and accuracy, which must be adjusted

and/or confirmed and accepted by Westinghouse Hanford and the proposed laboratory

before the final approval of associated contracts or work orders. Once these values are

established as contractual requirements in compliance with standard procurement control

procedures (as noted in Section 4.1), Table QAPjP-1 shall be updated to reference approved

quantitation limit, precision, and accuracy criteria as project requirements. All such

changes shall be documented as part of the unit managers' meeting minutes.

Goals for data representativeness are addressed qualitatively by the specification of

sampling depths and intervals in Section 4.2 of the work plan. Sampling locations will be

specified in the statement of work or work orders issued to the subcontractors or

• participating contractors responsible for conducting sampling activities. Objectives for the

completeness of this investigation shall require that contractually or procedurally

A-3



9 2 I ? 4

Table QAPjP-1. Analytical Methods, Analytes of Interest, Quantitation Limits, and Precision and
Accuracy Guidelines for the 1Q0-FR-3 Groundwater Operable Unit. (sheet 1 of 4)

Parameter Analytical
Method

Target
Quantitation
Limit'soil

Precisionb,
Soil

Accuracy',
Soil

Target
Quzntitation
Limit' Water

Precisionb,
Water

Accuracyb,
Water

TCL Volatile Organics 8240' c ±35 75-125 c ±25 75-125

TCL Semivolatile organics 8270' c t35 75-125 c ±25 75-125

TCL Pesticide/PCBs 8080` c ±35 75-129 c ±25 75-125

TAL Inorgania

Aluminum 60100 c t35 75-125 c :h20 75-125

Antimony 6010` c ±35 75-175 c ±20 75425

Arsenic 70600 c t35 75-125 c ±20 75-125

Barium 60100 c ±35 75-125 c ±20 75-125

Beryllium 60100 c t35 75-125 c t20 75-125

Cadmium 60100 c ±35 75-125 c ±20 75-125

Calcium 600 c ±35 75-125 c ±20 75-125

Chromium 600 c ±35 75-125 c ±20 75-125

Cobalt 60100 c :t:35 75-125 c ±20 75-125

Copper 60100 c ±35 75-125 c ±20 75-125

Iron 60100 c t35 75-125 c :t:20 75-125

Lead 7421' c *35 75-125 c :t:20 75-125

Magnesium 6010' c ±35 75-125 c ±20 75-125

Manganese 6010' c ±35 75-125 c ±20 75-125

Mercury 7470`a)7471" c ±35 75-125 c f20 75-125

Nickel 60100 c ±35 75-125 c ±20 75-125

Potassium 60100 c :05 75-125 c ±20 75-125

Selenium 7740° c ±35 75-125 c ±20 75-125

U

00

Y °
in
w

0 40



0 9 2 ! 2 0

Table QAPjP-1. Analytical Methods, Analyses of Interest, Quantitation Limits, and Precision and

Accuracy Guidelines for the 100-FR-3 Groundwater Operable Unit. (sheet 2 of 4)

a
tr

Parameter Analytical
Method

Target
Quantitation
Limita soil

Precision^
Soil

Accuracyb,
Soa

Target
Quantitation
Limit' Water

Precisionb,
Water

Accuracyb,
Water

Silver 6010` c ±35 75-125 c ±20 75-125

Sodium 6010c c t35 75-125 c ±20 75-125

Thallium 7841` c ±35 75-125 c ±20 75-125

Vanadium 6010' c ±35 75-125 c ±20 75-125

Zinc 600 c ±35 75-125 c ±20 75-125

Cyanide 9010/9012" c ±35 75-125 c ±20 75-125

Ammonia as Nitrogen 350.3' N/A N/A N/A 30 µg/L ±20 75-125

Chloride EPA 300/modifiedg,
325.3', or 325.2f

N/A N/A N/A 10,000 µg/L ±20 75-125

Fluoride EPA 300/modi8edg
or 340.2f

0.5 mg/kg ±35 75-125 100 µg/L ±20 75-125

Nitrate EPA 300/modifiedg,
352.1t, 353.3t, 353.Zt,
or 354.11

1.0 mg/kg ±35 75-125 100 µg/L ±20 75-125

Phosphate EPA 30Wmodifiedg,
365.1f, 365.2t, 365.3'

N/A N/A N/A 500 µg/L ±70 75-125

Sulfate EPA 300/modifiedg,
375.2i, 375.3, 375.4f

20.0 mg/kg ±35 75-125 2,000 µg/L ±20 75-125

Sulfide 9030c N/A N/A N/A 5 p.g/L +_20 75-125

Hydrogen-3 Water 906.0h
Soilk

400 pCi/L ±35 75-125 400 pCi/L ±20 75-125

Carbon-14 i i i i i i i

Strontium-90 SrAlk 1 pCi/g ^35 75-125 10 pCi/L t20 75-125

Technetium-99 Tc-01k 1 pCi/g ±35 75125 10 pCi/L ±20 75-125
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Table QAPjP-1. Analytical Methods, Analyses of Interest, Quantitation Limits, and Precision and
Accuracy Guidelines for the 100-FR-3 Groundwater Operable Unit. (sheet 3 of 4)

rr

Parameter Analytical Target Precisionb, Accuracyb, Target Precisionb, Accuracyb,
Method Quantitation Soil Soil Quantitation Water Water

Limit'soil Limita Water

Alpha Spectrometry (uranium-235, ASTM D 30g41 1 pCi/g 1'35 75-175 3 pCi/L ±20 75-125
uranium-238, plutonium-239,
plutonium-240, and americium-241)

Gras alpha Water 900b 1pCi/g :1:35 75-125 3pCi/L ±20 75-125
Sollk

Gross beta Water 900h 4 pCi/g ±35 75-125 4 pCi/L t20 75-125
Sollk

Gamma Spectrometry (report all identifiable Water 901.1h 0.5 pCUg ±35 75-125 5 pCVL ±20 75-125
and quantifiable isotopes) Soilk

Groundwater Parameters

Alkalinity 310.1t N/A N/A N/A 10,000 µg/L ±20 75-125

Chemical Oxygen Demand 410.1' N/A N/A N/A 1,000 µg/L t7A N/A

Specific Conductance t N/A N/A N/A 75 µmhos/cm ±20 N/A

pH t N/A N/A N/A N/A N/A N/A

Temperature t N/A N/A N/A N/A s1°C N/A

Dissolved Oxygen 360.1' N/A N/A N/A 100 µg/L x70 N/A

Total Disolved Solids 160.1' N/A N/A N/A 10,000 µg/L t20 N/A

Total Organic Carbon 415.11 N/A N/A N/A 1,000 (tg/L t20 75-125

Total Oganic Halides 90709 N/A N/A N/A 5 µp/L ±20 75-125

Turbidity 180.11 N/A N/A N/A 0.05 NTU #.05 NTU N/A

. 0
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Table QAPjP-1. Analytical Methods, Analyses of Interest, Quantitation Limits, and Precision and
Accuracy Guidelines for the 100-FR-3 Groundwater Operable Unit. (sheet 4 of 4)

V

Parameter Analytical Target Precisionb, Accuracyt', Target Precisionb, Accuracyb,

Method Quantitation Soil Soil Quantitation Water Water

Limit'soil Limit' Water

'Values are to be considered requirements in the absence of known or suspected analytical interferences which may hinder achieving the limit by the analytical

laboratory.
bPredsion is expressed as relative percent difference; accuracy is expressed as percent recovery. These limits apply to sample results greater than five times the

target quantitation limit and are to be considered requirements in the absence of known or suspected analytical interferences which may hinder achieving the limit

by the analytical laboratory.
`Methods specified from Test Methods for eoa/uating Solid Waste (EPA 1986).

dManual colorimetric (water analysis).
`Automated colorimetric (soil analysis).
'Methods specified from Methods for Chemical Analysis of Water and Wastes (Kopp and McKee 1983).

slvlethod is from Determination of Inorganic Anions in Aqueous and Solid Samples by Ion Chromatography (Lindahl 1984) and is modified from EPA method 300.0.

t'Methods from Prescribed Procedures for Measurement of Bndiaactivity in Drinking Water (Krieger and Whittaker 1980) or an equivalent method.

'Methods, quantitation limits, and target values for precision and accuracy shall be developed in compliance with Westinghouse Hanford or Westinghouse

Hanfoni-approved participant contractor or subcontractor procedures.

IMethod from 1991 Annual Book of ASTM Standards (ASTM 1991) or an equivalent method.

kApplicable methods shall be selected from the EML Procedures Manual (Volchok and dePlanque 1982) or an equivalent method.

tParameter measured in the field in compliance with Ell 5.8 Groundwater Sampling.
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established requirements for precision and accuracy be met for at least 90 percent of the •
total number of requested determinations. Failure to meet this criterion shall be
documented and evaluated in the validation process described in Section 8.0 of this QAPjP;
corrective action shall be taken as warranted, as described in Section 13.0. Approved
analytical procedures shall require the use of the reporting techniques and units specified
in the EPA reference methods in Table QAPjP-1 in order to facilitate the comparability of
data sets in terms of precision and accuracy.

4.0 SAMPLING PROCEDURES

4.1 PROCEDURE APPROVALS AND CONTROL

00
4.1.1 Westinghouse Hanford Procedures

The Westinghouse Hanford procedures cited in this QAPjP have been selected from
the QAPI included in WHC-EP-0383 (WHC 1990). Selected procedures include EIIs from
the Environmental Investigations and Site Characterization Manual (WHC 1991b), (the

,., companion document is Operational Health Physics Practices Manual [WHC 1988]) and QRs
and QIs from the Quality Assurance Manual (WHC 1991a). Procedure approval, revision,
and distribution control requirements applicable to EIIs are addressed in EII 1.2,
'Preparation and Revision of Environmental Investigations Instructions" (WHC 1991b);
requirements applicable to QIs and QRs are addressed in QR 5.0, "Instructions, Procedures,
and Drawings", (WHC 1991a). Other procedures applicahle to the preparation, review,
approval, and revision of other Westinghouse Hanford organizations shall be as defined in
the various procedures and manuals identified in the QAPI under criteria 5.0 and 6.0. All

_ procedures are available for regulatory review on request, at the direction of the
Westinghouse Hanford technical lead.

C`4

(31-
4.1.2 Participant Contractor/Subcontractor Procedures

As previously noted in Section 2.1, participant contractor and/or subcontractor
services shall be procured under the applicable requirements of QR 4.0, "Procurement
Document Control", QR 7.0, "Control of Purchased Items and Services' (WHC 1991a), and
other procedures as identified under criteria four and seven of the QAPI included in
WHC-EP-0383 (WHC 1990a). Submittal requirements of procedures for Westinghouse
Hanford review and approval before use shall be included in the procurement document
or work order, as applicable, when such services require procedural controls. Analytical
laboratories shall be required to submit the current version of their internal QA program
plans, in addition to analytical procedures. All analytical laboratory plans and procedures
shall be reviewed and approved before use by qualified personnel from the Westinghouse
Hanford Analytical Laboratories organization, or other qualified personnel, as directed by
the technical lead. All reviewers shall be qualified under the requirements of EII 1.7, •
"Indoctrination, Training, and Qualification" (WHC 1991b). All participant contractor or
subcontractor procedures, plans, and/or manuals shall be retained as project records in
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• compliance with EII 1.6, "Records Management" (WHC 1991b), All such documents are

available for regulatory review on request, at the discretion of the Westinghouse Hanford

technical lead.

4.2 SAMPLING PROCEDURES

4.2.1 Sample Acquisition

All soil and sludge sampling shall be performed in accordance with EII 5.2, "Soil and

Sediment Sampling" (WHC 1989b). Groundwater sampling shall be performed in

compliance with EII 5.8, "Groundwater Sampling" (WHC 1989b); soil gas sampling shall be

performed in compliance with EII 5.9, "Soil Gas Sampling" (WHC 1989b). Surface water

and other specialized types of sampling shall be in compliance with EIIs developed in

accordance with EII 1.2, "Preparation and Revision of Environmental Investigation

Instructions" (WHC 1989b), or Westinghouse Hanford-approved participant contractor or
C7" subcontractor procedures. All drilling activities shall be in compliance with EII 6.7,

C.,. "Resource Protection Well and Test Borehole Drilling" (WHC 1989b). All boreholes shall be

logged in compliance with EII 9.1, "Geologic Logging" (WHC 1989b). Sampling procedure

" applicability to individual project tasks is shown in Table QAPjP-2. Sampling depths and

intervals are identified in Section 5 of the work plan. Sample locations will be detailed in

the statements of work or work orders issued to the responsible subcontractors or

participating contractors. Documentation requirements are contained within individual

Ells and the data management plan (DMP).

4.2.2 Sample Container Selection
^4

Sample container types, preservation requirements, preparation requirements, and

^ special handling requirements are defined in EII 5.2, "Soil and Sediment Sampling"

Ctit (WHC 1991b) and "Groundwater Sampling" (WHC 1989b).

(3+

4.3 OTHER INVESTIGATIVE AND SUPPORTING PROCEDURES

Other procedures that will be required in this phase of the investigation are

identified in Table QAPjP-2 referenced to individual tasks as applicable. Documentation
requirements shall be addressed within individual procedures and/or the DMP as

appropriate. Analytical procedures required for Phase I of this investigation are listed in

Table QAPjP-1. All computer software models developed for this investigation shall be

documented and verified to comply with procedures identified under criterion three of the

QAPI included in WHC-EP-0383 (WHC 1990a).

4.4 PROCEDURE CHANGES

Should deviations from established EIIs be required to accommodate unforeseen field
situations, they may be authorized by the field team leader in accordance with the
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Table QAPjP-2. Sampling and Investigative Procedures for the Limited Field Investigations
in the 100-FR-3 Groundwater Operable Unit. (sheet 1 of 2)

O

rocedure Title or Subject'^6

Task I
Geological

Investigation

Task 2
Surface Water
and Sediment
Investigation

Task 3
Groundwater
Investigation

Task 4
Ecological

Investigation
Task 5

Other Tasks

Ell 1.2 Preparation and Revision of Environmental
Investigation Instructions

X X X X X

Ell 1.4 Deviation from Environmental
Investigation Instructions

X X X X X

Ell 15 Field Logbooks X X X X X

Ell 1.6 Records Management X X X X X

Ell 17 Indoctrination, Training and Qualification X X X X X

Ell 1.11 Technical Data Management X X X X X

Ell 1.12 Performance Audits X X X

Ell 1.13 Readiness Reviewd X X X X X

Ell 21 Preparation of Hazardous Waste
Operations Permits

X X X X X

Ell 22 Occupational Health Monitoring X X X X X

Ell 32 Health and Safety Monitoring Instruments X X X X

EI14.2 Interim Control of Unknown Suspected
Hazardous and Mixed Waste

X X

Ell 5.1 Chain of Custody X X X

Ell 5.2 Soil and bediment Sampling X

EII5.3 BioticSampling4 X

Ell 5.4 Field Decontamination of Driiling, Well
Development Equipment

X

Ell 55 1706KE Laboratory Decontamination of
RCRAICERCLA Sampling Equipment

X X X X

Eli 5.8 Groundwater Sampling X

Ell 5.9 Gas Sampling

Ell 5.10 Sample Identification X X X

0 0

0
0

O^

a
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• Table QAPjP-2. Sampling and Investigative Procedures for^th' Limited Field Investigations •

in the 100-FR-3 Groundwater Operable Unit. (sheet 2 of 2)

Task 2
Task I Surface Water Task 3 Task 4

. Geological and Sediment Groundwater Ecological Task 5

Procedure Title or Subject°'b Investigation Investigation Investigation Investigation Other Tasks

Ell 5.11 Sample Packaging and Shipping X X X

EII 6.1 Activity Reports of Field Operations X X X X

EII 6.4 Groundwater Resource Protection Well X

Maintenance

EII 6.5 Plugging and Abandoning of X
Characterization Boreholes

EII 6.6 Groundwater Well Characterization and X

Evaluation

E1167 Groundwater Well and Borehole Drilling X

EII 6.8 Well Completion X

EII 6.9 Groundwater Well and Borehole X

Identification and Tracking

EII 9.1 Geologic Logging X

EII10.1 Aquifer Testing X

EII 10.2 Measurement of Groundwater Levels X

EII 10.4 Well Development Activities X

EII 11.1 Geophysical Logging

Data Validation` X x x

'Procedures are latest versions of Westinghouse Hanford Environmental Investigations Instruction (ElI) selected from WHC-CM-7-7 (WHC ]991b), unless otherwise

indicated.
bIAW companion document is Operational Health Physia Practice Manual WHC-CM4-12 (WHC 1988).

`Task I is project management.
aIn preparation.
`Procedures shall be developed by the Westinghouse Hanford Environmental Engineering Group as Ells in compliance with EII 1.2, "Preparation and Revision of

Environmental Investigation Instructions (WHC 1991b)", or shall be development by other Westinghouse Hanford participating organizations, participant contractors

or subcontractors in compliance with appropriate procedures invoked by WHC-EP-0383 (WHC 1990a).

d

b
0
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requirements specified in EII 1.4, "Deviation from Environmental Investigations •
Instructions" (WHC 1991b). Documentation, review and disposition of instruction change
authorization forms shall be defined by EII 1.4. Other types of procedure change requests
shall be documented as required by QR 6.0, "Document Control", (WHC 1991b) or other
procedures as identified under criterion six of the QAPI included in WHC-EP-0383
(WHC 1990a). To deviate from established radiation monitoring procedures, a field change
request will be completed in accordance with the Operational Health Physics Practices Manual
(WHC 1988) and approved by a the Industrial Hygiene and Safety Manager assigned to
this investigation.

5.0 SAMPLE CUSTODY

5.1 CHAIN-OF-CUSTODY PROCEDURES

t!t
All samples obtained during the course of this investigation shall be controlled as

I"^ required by EII 5.1, "Chain of Custody" (WHC 1991b), from the point of origin to the
analytical laboratory. Laboratory chain-of-custody procedures shall be reviewed and

R^Y

approved in compliance with the requirements of Section 4.1 of this QAPjP, and shall
..^ ensure the maintenance of sample integrity and identification throughout the analytical

process. At the direction of the technical lead, requirements for the return of residual
sample materials after completion of analysis shall be defined in accordance with
procedures described in the procurement documentation to subcontiactor or participant
contractor laboratories. Chain-of-custody forms shall be initiated for returned residual
samples as required by the approved procedures applicable within the laboratory. All

N analytical results shall be controlled as permanent project quality records as required by
EII 1.6, "Records Management" (WHC 1991b), and the DMP.

C\4

0g 6.0 CALIBRATION PROCEDURES

Calibration of all Westinghouse Hanford measuring and test equipment, whether in
existing inventory or purchased for this investigation, shall be controlled as required by
QR 12.0, "Control of Measuring and Test Equipment", (WHC 1991a), and other procedures
as identified under criterion 12 of the QAPI included in WHC-EP-0383 (WHC 1990a).
Routine operational checks for Westinghouse Hanford field equipment shall be as defined
within applicable EIIs or procedures; similar information shall be provided in Westinghouse
Hanford-approved participant contractor or subcontractor procedures. All calibration of
analytical laboratory equipment shall be as defined by applicable standard analytical
methods, subject to Westinghouse Hanford review and approval.

•
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• 7.0 ANALYTICAL PROCEDURES

Analytical methods or procedures for each parameter identified in Table QAPjP-1

shall be selected or developed and approved before use to comply appropriate

Westinghouse Hanford procedures and/or procurement control requirements.

Table QAPjP-1 provides general guidelines and references, for target values for contractual

quantitation limits, precision, and accuracy for all the analytes of interest. Where reference

methods are not definitive, statistical guidelines appropriate for determining precision and

accuracy shall be developed, included in procedures, and submitted for regulatory review

and approval. Once individual laboratory statements of work are negotiated, and

procedures are approved in compliance with the requirements of Section 4.1,

Table QAPjP-1 shall be revised to include actual method references and approved detection

limit, precision, and accuracy criteria as project requirements. Applicable physical

parameters for soils acquired in this investigation are defined in Table QAPjP-3.

All analytical procedures approved for use in this investigation shall require the use

of standard units to facilitate the comparability of data sets in terms of precision and

^ accuracy. All approved procedures shall be retained in the project quality records and shall

be available for review on request.

8.0 DATA REDUCTION, VALIDATION, AND REPORTING

8.1 DATA REDUCTION AND DATA PACKAGE PREPARATION

s"^E
All analytical laboratories shall be responsible for preparing a report summarizing the

-- results of analysis and for preparing a detailed data package that includes identifying

^ samples, sampling and analysis dates, raw analytical data, reduced data, data outliers,

reduction formulas, recovery percentages, quality control check data, equipment calibration

Cgs data, supporting chromatogram or spectrograms, and documentation of any

nonconformances affecting the measurement system in use during the analysis of the

particular group of samples. Data reduction schemes shall be contained within individual

laboratory analytical methods and/or QA manuals, submitted for Westinghouse Hanford

review and approval as discussed in Section 4.1. The completed data package shall be

reviewed and approved by the analytical laboratory's QA manager (or field team leader for

field screening type analysis) before its submittal to the Westinghouse Hanford technical

lead. Completed data packages shall be submitted to the OSM for tracking and data

validation functions. The requirements of this section shall be included in procurement

documentation or work orders, as appropriate, to comply with the standard Westinghouse

Hanford procurement control procedures noted in Section 4.1.

•
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Table QAPjP-3. Soil Physical Parameter for the 100-FR-3 Groundwater Operable Unit. •

Parameter ASTM or Other
Standard Method

Permeability D-24344
Moisture content D-22163

Grain-size distribution D-422'
Bulk density b

Moisture retention (soil characterization curves) b
Hydraulic conductivity at 10% moisture content (after full b

saturation)

aMethods are from the 1991 Annual Book of ASTM Standards (ASTM 1991)
bMethods shall be developed by the testing contractor and submitted for
Westinghouse Hanford review and approval prior to use.

^

^.

:>8

C`+1
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•
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• 8.2 VALIDATION

Validation of the completed data package will be performed by qualified
Westinghouse Hanford personnel (from the OSM or other organizations), by a qualified
independent participant contractor or subcontractor analytical laboratory, or by qualified
independent reviewers within the laboratory who are generating the analysis. Selecting
qualified reviewers and assigning validation responsibilities shall be at the discretion of the
Westinghouse Hanford technical lead. Validation responsibilities shall be defined in
procurement documentation or work orders as appropriate.

All validation shall be performed in general compliance with Westinghouse Hanford
Sample Management Administration Manual WHC-CM-5-3 (WHC 1990b), Section 2.2, for
organics analyses and Section 2.1 for inorganics analyses. All validation of radionuclide
analyses shall be performed in compliance with specific procedures developed by the OSM;
all such procedures shall be approved by the operable unit technical coordinator, and shall
address the following minimum requirements:

Lt^
• Reviewing calibration data for each instrument/technique

('^

,,, • Reviewing verification data for determination of lower limit of detection (LLD)
and/or minimum detectable activity (MDA)

• Reviewing of blank data

^ • Reviewing spike sample recovery data

'
•

Reviewing detector efficiency calculations and data for each applicable

-N- geometry

--- • Reviewing counting error calculation data

C4 • Reviewing ingrowth correction factors, as applicable to sample result
a. calculations

• Reviewing duplicate analysis data

• Reviewing laboratory control sample data

• Verifying the receipt of all raw data for all instruments used to report sample
data, plus all routine QA/QC data

• Verifying the receipt of all analytical results in compatible electronic format

• Review chain of custody records.

•
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8.3 FINAL REVIEW AND RECORDS MANAGEMENT CONSIDERATIONS •

All validation reports and supporting analytical data packages shall be subject to a
final technical review by a qualified reviewer at the direction of the Westinghouse Hanford
technical lead, before their submittal to regulatory agencies or inclusion in reports or
technical memoranda. All validation reports, data packages, and review comments shall be
retained as permanent project quality records to comply with EII 1.6, 'Records
Management"; EII 1.11, "Technical Data Management" (WHC 1991b); and the DMP.

8.4 PROCESS FOR HANDLING UNACCEPTABLE OR SUSPECT DATA

During initial data screening, data verification, and data review activities of field- and
laboratory-generated data, when outliers or other unacceptable or suspect data are
discovered, they must be evaluated to determine their cause, possible impact on previously
reported results, and, if necessary, to develop remedial action for the immediate problem as
well as to prevent its recurrence. The results of this investigation must be documented,
distributed, and placed in the permanent project quality records. At a minimum, the
technical lead, sample collection task leader, sample analysis task leader, and quality
engineer must be copied on the distribution. If the evaluation indicates that the cause was
nonconformance with an established procedure, requirement, or item, a nonconformance

^ report will be generated in accordance with Section 13.0. If the evaluation indicates that
suspect data have been included in the Hanford Environmental Information System (HEIS),
the data must be flagged to indicate its suspect status.

:'^t
9.0 INTERNAL QUALITY CONTROL

^ All analytical samples shall be subject to in-process QC measures in both the field
4N and laboratory. Unless otherwise specified in the approved statements of work or work

orders for sampling activities, or in applicable Ells, the following minimum field quality
a° control requirements shall apply. These requirements are adapted from Test Methods for

Evaluating Solid Waste (EPA 1986), as modified by the proposed rule changes included in the
Federal Register, 1989, Volume 54, No. 13, pp 3212-3228, and 1990, Volume 55, No. 27, pp
4440-4445.

Field duplicate samples . For each shift of sampling activity under an
individual sampling subtask, a minimum of five percent of the total collected
samples shall be duplicated, or one duplicate shall be collected for every 20
samples, whichever is greater. Duplicate samples shall be retrieved from the
same sampling location using the same equipment and sampling technique,
and shall be placed into two identically prepared and preserved containers.
All field duplicates shall be analyzed independently to provide an indication
of gross errors in sampling techniques.

Split samples . Upon specific Westinghouse Hanford or regulator request, and •
at the technical lead's direction, field or field duplicate samples may be split in
the field and sent to an alternative laboratory as a performance audit of the
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• primary laboratory. Frequency shall meet the m'tnimum schedule

requirements of Chapter 10.0 below or the specific needs of the requesting

organization.

Blind samples. At the technical lead's discretion, blind reference samples may

be introduced into any sampling round as a quality control check of the

primary laboratory. Blind sample type shall be as directed by the technical

lead; frequency shall meet the minimum schedule requirements in

Chapter 10.0.

Field blanks . Field blanks shall consist of pure deionized distilled water,

transferred into a sample container at the site and preserved with the reagent

specified for the analytes of interest. Field blanks are used as a check on

reagent and environmental contamination, and shall be collected at the same

frequency as field duplicate samples.

• Equipment rinseate blanks . Equipment blanks shall consist of pure deionized

^ distilled water washed through decontaminated sampling equipment and

placed in containers identical to those used for actual field samples.

Equipment blanks are used to verify the adequacy of sampling equipment

decontamination procedures, and shall be collected at the same frequency as

field duplicate samples where applicable.

• Volatile organic analysis (VOA) trip blanks . Volatile organic analysis trip

blanks consist of pure deionized distilled water added to one clean sample

container, accompanying each batch (cooler) of containers shipped to the

sampling facility. Trip blanks shall be returned unopened to the laboratory,

r and are prepared as a check on possible contamination originating from

^q container preparation methods, shipment, handling, storage or site conditions.

The trip blank shall be analyzed for volatile organic compounds only, as

-- shown on EPA's target compound list (TCL; see EPA 1990). In compliance

with standard Westinghouse Hanford procurement procedures, requirements

for trip blank preparation shall be included in procurement documents of

0% work orders to the sample container supplier and/or preparer.

Unless otherwise specified in Westinghouse Hanford-approved analytical methods,

internal quality control checks performed by analytical laboratories shall meet the following

minimum requirements.

• Matrix-spike/matrix-svike duplicate samples . Matrix-spiked samples require

the addition of a known quantity of a representative analyte of interest to the

sample as a measure of recovery percentage and as a test of analytical

precision. The spike shall be made in a replicate of a field duplicate sample.

Replicate samples are separate aliquots removed from the same sample

container in the laboratory. Spike compound selection, quantities, and

concentrations shall be described in the analytical procedures submitted for

• Westinghouse Hanford review and approval. One sample shall be spiked per

analytical batch, or once every 20 samples, whichever is more frequent.
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Ouality control reference samples . A quality control reference sample shall be •
prepared from an independent standard at a concentration other than that
used for calibration, but within the calibration range. Reference samples are
required as an independent check on analytical technique and methodology,
and shall be run with every analytical batch, or every 20 samples, whichever
is more frequent.

Other requirements specific to laboratory analytical equipment calibration are
included in Section 6.0 of this QAPjP. For field screening gas chromatography (GC)
analysis, at least one duplicate sample per shift shall be routed to a qualified laboratory as
an overcheck on the proper use and functioning of field GC procedures and equipment.
Duplicates shall be selected, whenever possible, from samples in which significant readings
have been observed during field analysis. The minimum requirements of this section shall
be invoked in procurement documents or work orders in compliance with standard
Westinghouse Hanford procedures as noted in Section 4.1.

C11
10.0 PERFORMANCE AND SYSTEM AUDITS

N?

q^°4

Performance, system, and program audits are scheduled to begin early in the
-- execution of this work plan and continue through work plan completion. Collectively, the

audits address activities affected by quality issues including, but not limited to,
measurement system accuracy, analytical laboratory services, field activities, and data
collection, processing, validation and management.

" Performance audits of analytical laboratories shall be conducted in accordance with
EII 1.12, "Laboratory Analysis Performance Audits." System audit requirements will be
addressed through the implementation of standard operating procedure QI 10.4,

-- "Surveillance" (WHC 1991a) and other associated procedures as identified in the QAPI,
included in WHC-EP-0383 (WHC 1990a). Performance and systems audits will be
performed regularly throughout the course of the activities addressed by the work plan;
schedules shall be developed as required by their governing procedures. Additional
surveillances may be scheduled as a consequence of corrective action requirements, or may
be performed upon request. All quality-affecting activities are subject to surveillance.

All aspects of inter-operable unit activities may also be evaluated as part of routine
QA program audits, pursuant to the requirements of WHC-CM-4-2 (WHC 1991a). Program
audits shall be conducted in accordance with QR 18.0, "Audits," (WHC 1991a).

11.0 PREVENTIVE MAINTENANCE

All measurement and testing equipment used in the field and laboratories that •
directly affect the quality of the field and analytical data shall be subject to preventive
maintenance measures that ensure minimization of measurement system downtime and
corresponding schedule delays. Laboratories shall be responsible for performing or
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• managing the maintenance of their analytical equipment. Maintenance requirements, spare
parts lists and instructions shall be included in individual laboratory QA plans, subject to
Westinghouse Hanford review and approval. Westinghouse Hanford field equipment shall
be drawn from inventories subject to standard preventive maintenance procedures. Field
procedures submitted for Westinghouse Hanford approval by participant contractors or
subcontractors shall contain provisions for preventive maintenance schedules and spare
parts lists in order to ensure minimization of equipment downtime.

12.0 DATA ASSESSMENT PROCEDURES

Characterization data from this investigation will be assessed as discussed in
Chapter 5.1.10 of the work plan. As discussed in Chapter 5.0 of the work plan, and as
directed by the technical lead, various statistical and probabilistic techniques may be
selected for use in the process of data comparison and analysis. The statistical
methodologies and assumptions to be used in such evaluations shall be defined by written
directions that are signed, dated and retained as project records in compliance with EII 1.6,
"Records Management" (WHC 1991b). Applicable directions shall be documented for
eventual consideration in the risk assessment described in Section 5.1.11 of the work plan
and field investigation report discussed in Section 5.1.13.

M.,
13.0 CORRECTIVE ACTION

Corrective action requests required as a result of surveillance reports,
^ nonconformance reports or audit activity shall be documented and dispositioned as

required by QR 16.0, "Corrective Action"; (WHC 1991a). Other measurement systems
04 procedure or plan corrections that may be required as a result of data assessment or

routine review processes shall be resolved as required by governing procedures or shall be
^ referred to the technical lead for resolution. Copies of all surveillance, nonconformance,

audit and corrective action documentation shall be placed with the project quality records
on completion or closure.

13.1 EQUIPMENT OPERATING RANGES

Instruments or equipment found to be operating outside acceptable operating ranges
or found to be in use after the expiration of the calibration period must be investigated in
accordance with the procedures specified in Section 6.0.

13.2 DEVIATIONS FROM PROCEDURES

Unplanned deviations from procedural requirements, either technical or
administrative, must be documented and called to the attention of the technical lead. The
report of the deviation must identify the requirement deviated from, the cause of the
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deviation, whether any data were affected, and the corrective action necessary to remedy •
the immediate problem and to prevent recurrence. Records of unplanned deviations must
be maintained in accordance with EII 1.6,'Records Management" (WHC 1991b). Planned
deviations will be handled in accordance with EII 1.4,'Deviations from Environmental
Investigations Instructions" (WHC 1991b).

13.3 NONCONFORMING MATERIALS

Materials that do not conform to specifications must be handled as required by
QR 15.0, "Control of Nonconforming Items" (WHC 1991a), and other procedures as
identified under criterion 15 of the QAPI included in WHC-EP-0383 (WHC 1990a). Such
nonconforming items must be segregated and tagged to identify their status pending
disposition.

C-71
14.0 QUALITY ASSURANCE REPORTS

As previously stated in Chapters 10.0 and 13.0, project activities shall be regularly
_ assessed by performance and system auditing and associated corrective action processes.

Surveillance, nonconformance, audit and corrective action documentation shall be routed to
T` the project quality records on completion or closure of the activity. A report summarizing

all audit, surveillance and instruction change authorization activity (see Sections 4.4
and 13.2), as well as any associated corrective actions, shall be prepared for the technical
lead by the QA Coordinator at the completion of Phase I. Such information will become an
integral part of the remedial investigation report prepared under Task 12 (see Chapter 1.0).
The final report shall include an assessment of the overall adequacy of the total
measurement system with regard to the data quality objectives of the investigation.

C4
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APPENDIX B

HEALTH AND SAFETY PLAN
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• 1.0 GENERAL CONSIDERATIONS AND REQUIREMENTS

1.1 INTRODUCTION

The purpose of this Health and Safety Plan (HSP) is to establish standard health and

safety procedures for Westinghouse Hanford Company (Westinghouse Hanford) employees

and contractors engaged in remedial investigation activities in the 100-FR-3 operable unit.
These activities will include surface investigation, drilling and sampling boreholes, and
environmental sampling in areas of known chemical and radiological contamination.
Appropriate site-specific safety documents (e.g., Hazardous Waste Operations Permit

(HWOP) or Job Safety Analysis USA]) will be written for each task or group of tasks.

All employees of Westinghouse Hanford or any other contractors who are
participating in onsite activities in the 100-FR-3 operable unit shall read the site-specific
safety document and attend a pre-job safety or tailgate meeting to review and discuss the

task.
Nr

1.2 DESIGNATED SAFETY PERSONNEL
yr"

The field team leader and site safety officer are responsible for site safety and health.

Specific individuals will be assigned on a task-by-task basis by project management, and

their names will be properly recorded before the task is initiated.

All activities onsite must be cleared through the field team leader. The field team

leader has responsibility for the following:

oE • Allocating and administering resources to successfully comply with all
technical and health and safety requirements

cy • Verifying that all permits, supporting documentation, and clearances are

in place (e.g., electrical outage requests, welding permits, excavation
0% permits, HWOP or JSA, sampling plan, radiation work permits [RWP],

and onsite/offsite radiation shipping records)

• Providing technical advice during routine operations and emergencies

• Informing the appropriate site management and safety personnel of the
activities to be performed each day

• Coordinating resolution of any conflicts that may arise between RWPs
and the implementation of the HWOP or JSA with health physics

• Handling emergency response situations as may be required

• • Conducting pre-job and daily tailgate safety meetings

• Interacting with adjacent building occupants and/or inquisitive public.
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The site safety officer is responsible for implementing the HWOP at the site. The site •
safety officer shall do the following.

• Monitor chemical, physical, and (in conjunction with the health physics
technician) radiation hazards to assess the degree of hazard present;
monitoring shall specifically include organic vapor detection, radiation
screening, and confined space evaluation where appropriate.

• Determine protection levels, clothing, and equipment needed to ensure
the safety of personnel in conjunction with the health physics
department.

• Monitor the performance of all personnel to ensure that the required
safety procedures are followed.

• Halt operations immediately, if necessary, because of safety or health

Ln
concerns.

117 • Conduct safety briefings as necessary.

• Assist the field team leader in conducting safety briefings as necessary.

The health physics technician is responsible for ensuring that all radiological
monitoring and protection procedures are being followed as specified in the Radiation
Protection Manual and in the appropriate RWP. Westinghouse Hanford Industrial Safety
and Fire Protection personnel will provide safety overview during drilling operations
consistent with Westinghouse Hanford policy and, as requested, will provide technical
advice. Also, downwind sampling for hazardous materials and radiological contaminants
and other analyses may be requested from appropriate contractor personnel as required.

The ultimate responsibility and authority for employee's health and safety lies with
14 the employee and the employees colleagues. Each employee is responsible for exercising

C^
the utmost care and good judgment in protecting his or her personal health and safety and
that of fellow employees. Should any employee observe a potentially unsafe condition or
situation, it is the responsibility of that employee to immediately bring the observed
condition to the attention of the appropriate health and safety personnel, as designated
previously. In the event of an immediately dangerous or life-threatening situation, the
employee automatically has temporary "stop work" authority and the responsibility to
immediately notify the field team leader or site safety officer. When work is temporarily
halted because of a safety or health concern, personnel will exit the exclusion zone and
meet at a predetermined place in the support zone. The field team leader, site safety
officer, and health physics technician will determine the next course of action.

1.3 MEDICAL SURVEILLANCE

All field team members engaged in operable unit activities at sites governed by an •
HWOP must have baseline physical examinations and be participants in Westinghouse
Hanford (or an equivalent) hazardous waste worker medical surveillance program.
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• Medical examinations will be designed to identify any pre-existing conditions that

may place an employee at high risk, and will verify that each worker is physically able to

perform the work required by this work plan without undue risk to personal health. The

physician shall determine the existence of conditions that may reduce the effectiveness or

prevent the employee's use of respiratory protection. The physician shall also determine

the presence of conditions that may pose undue risk to the employee while performing the

physical tasks of this work plan using level B personal protection equipment. This would

include any condition that increases the employee's susceptibility to heat stress.

The examining physician's report will not include any nonoccupational diagnoses

unless directly applicable to the employee's fitness for the work required.

1.4 TRAINING

Before engaging in any onsite remedial investigation activities, each team member is

required to have received 40 hours of health and safety training related to hazardous waste

site operations and at least 8 hours of refresher training each year thereafter as specified in

29 CFR 1910.120. In addition, each inexperienced employee (never having performed site

characterization) will be directly supervised by a trained/experienced person for a minimum

of 24 hours of field experience.

" The field team leader and the site safety officer shall receive an additional 8 hours of

training (in addition to the refresher training previously discussed).

1.5 TRAINING FOR VISITORS

For the purposes of this plan, a visitor is defined as any person visiting the Hanford

Site, who is not a Westinghouse Hanford employee or a Westinghouse Hanford contractor

directly involved in the Resource Conservation and Recovery Act/Comprehensive

Environmental Response, Compensation, and Liability Act of 1980 (RCRA/CERCLA) facility

investigation activities, including but not limited to those engaged in surveillance,

inspection, or observation activities.

Visitors who must, for whatever reason, enter a controlled (either contamination

reduction or exclusion) zone, shall be subject to all of the applicable training, respirator fit

testing, and medical surveillance requirements discussed in Westinghouse Hanford

Environmental Investigations Instruction (EII) 1.1 and Appendix B to EII 1.1 (WHC 1991).

All visitors shall be informed of potential hazards and emergency procedures by their

escorts and shall conform to EII 1.1 (WHC 1991).

1.6 RADIATION DOSIMETRY

• All personnel engaged in onsite activities shall be assigned dosimeters according to

the requirements of the RWp applicable to that activity. All visitors shall be assigned basic

dosimeters, as a minimum, that will be exchanged annually.
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^

1.7 REQUIREMENTS FOR THE USE OF RESPIRATORY
PROTECTION

All employees of Westinghouse Hanford and subcontractors who may be required to
use air-purifying or air-supplied respirators must be included in the medical surveillance
program and be approved for the use of respiratory protection by the Hanford
Environmental Health Foundation (HEHF) or other licensed physician. Each team member
must be trained in the selection, limitations, and proper use and maintenance of respiratory
protection (existing respiratory protection training may be applicable towards the 40-hour
training requirement).

Before using a negative pressure respirator, each employee must have been fit-tested
(within the previous year) for the specific make, model, and size according to
Westinghouse Hanford fit-testing procedures. Beards (including a few days' growth), large
sideburns, or moustaches that may interfere with a proper respirator seal are not

N% permitted.

TF' Subcontractors must provide evidence to Westinghouse Hanford that personnel are
participants in a medical surveillance and respiratory protection program that complies

` with 29 Code of Federal Regulations (CFR) 1910.120 and 29 CFR 1910.134, respectively.

2.0 GENERAL PROCEDURES

^ The following personal hygiene and work practice guidelines are intended to prevent
injuries and adverse health effects. A hazardous waste site poses a multitude of health and
safety concerns because of the variety and number of hazardous substances present. These
guidelines represent the minimum standard procedures for reducing potential risks

C4. associated with this project and are to be followed by all job-site employees at all times .

C9ri

21 GENERAL WORK SAFETY PRACTICES

2.1.1 Work Practices

The following work practices must be observed.

Eating, drinking, smoking, taking certain medications, chewing gum, and
similar actions are prohibited within the exclusion zone. All sanitation
facilities shall be located outside the exclusion zone; decontamination is
required before using such facilities.

Personnel shall avoid direct contact with contaminated materials unless •
necessary for sample collecting or required observation. Remote
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• handling of such things as casings and auger flights will be practiced

whenever practical.

• While operating in the controlled zone, personnel shall use the "buddy

system" where appropriate, or be in visual contact with someone outside

of the controlled zone.

• The buddy system will be used where appropriate for manual lifting.

• Requirements of Westinghouse Hanford radiation protection and RWP
manuals shall be followed for all work involving radioactive materials or

conducted within a radiologically controlled area.

• Onsite work operations shall only be carried out during daylight hours,

unless the entire control zone is adequately illuminated with artificial

lighting. A new tour (shift) will operate the drilling rig after completion

of each shift.
Y^?
^ • Do not handle soil, waste samples, or any other potentially contaminated

items unless wearing the protective gloves specified in the HWOP or JSA.
^^.

• Whenever possible, stand upwind of excavations, boreholes, well casings,

drilling spoils, and the like, as indicated by an onsite windsock.

• Stand clear of trenches during excavation. Always approach an

excavation from upwind.

• Be alert to potentially changing exposure conc::tions as evidenced by

IN such indications as perceptible odors, unusual appearance of excavated

soils, or oily sheen on water.

CM • Do not enter any test pit or trench deeper than 4 ft unless in accordance

with procedures specified in the HWOP.
0%

• Dp not under any circumstances enter or ride in or on any backhoe

bucket, materials hoist, or any other similar device not specifically
designed for carrying passengers.

• All drilling team members must make a conscientious effort to remain

aware of their own and others' positions in regards to rotating

equipment, cat heads, or u-joints. Drilling operations members must be

extremely careful when assembling, lifting, and carrying flights or pipe to

avoid pinch-point injuries and collisions.

• Tools and equipment will be kept off the ground whenever possible to

avoid tripping hazards and the spread of contamination.

•
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Personnel not involved in operation of the drill rig or monitoring
activities shall remain a safe distance from the rig as indicated by the
field team leader.

Follow all provisions of each site-specific hazardous work permit as
addressed in the HWOP, including cutting and welding, confined space
entry, and excavation.

Catalytic converters on the underside of vehicles are sufficiently hot to
ignite dry prairie grass. Team members should not drive over dry grass
that is higher than the ground clearance of the vehicle and should be
aware of the potential fire hazard posed by catalytic converters at all
times. Never allow a running or hot vehicle to sit in a stationary location
over dry grass or other combustible materials.

• Follow all provisions of each site-specific RWP.

0% • Team members will attempt to minimize truck tire disturbance of all
stabilized sites.

NZ"

,a.
2.1.2 Personal Protective Equipment

• Personal protective equipment will be selected specifically for the hazards
identified in the HWOP. The site safety officer in conjunction with
Westinghouse Hanford Health Physics and Industrial Hygiene and Safety
is responsible for choosing the appropriate type and level of protection
required for different activities at the job site.

• Levels of protection shall be appropriate to the hazard to avoid either
-- excessive exposure or additional hazards imposed by excessive levels of

C%J
protection. The HWOP will contain provisions for adjusting the level of
protection as necessary. These personal protective equipment

ty+ specifications must be followed at all times, as directed by the field team
leader, health physics technician, and site safety officer.

Each employee must have a hard hat, safety glasses, and substantial
protective footwear available to wear as specified in the HWOP or JSA.

The exclusion zone around drilling or other noisy operations will be
posted "Hearing Protection Required" and team members will have noise
control training

Personnel should maintain a high level of awareness of the limitations in
mobility, dexterity, and visual impairment inherent in the use of level B
and level C personal protective equipment.

•
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, • Personnel should be alert to the symptoms of fatigue, heat stress, and

cold stress and their effects on the normal caution and judgment of

personnel.

Life jackets must be worn and employees shall use the buddy system for

any activities over water (e.g., water column sampling of the Columbia

River). Additional rescue equipment as required by Occupational Safety

and Health Administration (OSHA), Washington Industrial Safety and

Health Act (WISHA), or standards for working over water will be

available and used.

2.1.3 Personal Decontamination

• The HWOP will describe in detail methods of personnel
decontamination, including the use of contamination control corridors

and step-off pads when appropriate.

C'1
• Thoroughly wash hands and face before eating or putting anything in

^ the mouth to avoid hand-to-mouth contamination.

.!^
• At the end of each work day or each job, disposable clothing shall be

removed and placed in (chemical contamination) drums, plastic-lined

boxes or other containers as appropriate. Clothing that can be cleaned

may be sent to the Hanford Site Laundry.

• Individuals are expected to thoroughly shower before leaving the work

site or Hanford Site if dire,.^d to do so by the health physics technician,

N
site safety officer, or field team leader.

CM
2.1.4 Emergency Preparation

^' • A multipurpose dry chemical fire extinguisher, a fire shovel, a complete

field first-aid kit, and a oortable pressurized spray wash unit shall be

available at every site where there is potential for personnel

contamination.

Prearranged hand signals or other means of emergency communication

will be established when respiratory protection equipment's to be worn,

because this equipment seriously impairs speech.

The Hanford Fire Department shall be initially notified before the start of

the site investigation project. This notification shall include the location

and nature of the various types of field work activities as described in

the work plan. A site location map shall be included in this notification.
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2.2 CONFINED SPACE/TEST PIT ENTRY PROCEDURES •

The following procedures apply to the entry of any confined space, which for the
purpose of this document shall be defined as any space having limited egress (access to an
exit) and the potential for the presence or accumulation of a toxic or explosive atmosphere.
This includes manholes, certain trenches (particularly those through waste disposal areas),
and all test pits greater than four ft deep. If confined spaces are to be entered as part of
the work operations, a hazardous work permit (filled out for confined space entry) must be
obtained from Industrial Safety and Fire Protection.

The identified remedial investigation activities on the 100-FR-3 operable unit should
not require confined space entry. Nevertheless, the hazards associated with confined
spaces are of such severity that all employees should be familiar with the safe work
discussed in the following paragraphs.

No employee shall enter any test pit or trench deeper than four ft unless the sides
^ are shored or laid back to a stable slope as specified in OSHA 29 CFR 1926.652 or

equivalent state occupational health and safety regulations.
!S?

qr When an employee is required to enter a pit or trench four ft deep or more, an
adequate means of access and egress, such as a slope of at least 2:1 to the bottom of the pit
or a secure ladder or steps shall be provided.

Before entering any confined space, including any test pit, the atmosphere will be
tested for flammable gases, oxygen deficiency, and organic vapors. If other specific
contamination, such as radioactive materials or other gases and vapors may be present,
additional testing for those substances shall be conducted. Depending on the situation, the

,a space may require ventilation and retesting before entry.

-- An employee entering a confined or partially confined space must be equipped with
an appropriate level of respiratory protection in keeping with the monitoring procedures

^ discussed previously and the action levels for airborne contaminants (see "Warnings and
0, Action Levels" in HWOP).

No employee shall enter any test pit requiring the use of level B protection, unless a
backup person also equipped with a pressure-demand self-contained breathing apparatus
(SCBA) is present. No backup person shall attempt any emergency rescue unless a second
backup person equipped with an SCBA is present, or the appropriate emergency response
authorities have been notified and additional help is on the way.

3.0 SITE BACKGROUND

Specific details on the 100-FR-3 operable unit background and known and suspected
contamination are described in Chapters 2.0 and 3.0 of the work plan. The 100-F Area is •
located in the northeast part of the Hanford Site and is situated along the western
shoreline of the Columbia River.
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The 100-FR-3 operable unit is one of the three operable units located witnin the 100-F

Area. Two of the 100-F Area operable units, including 100-FR-1 and 100-FR-2, are source

operable units (i.e., they contain sources of wastes and potential contamination). The third

operable unit, 100-FR-3, is the groundwater/surface water operable unit and includes the

entire physical area of the 100-F Area and vicinity.

The 100-FR-3 operable unit is adjacent to the Columbia River shoreline between river

miles 381 and 382 and covers an area of approximately 2.8 km2 (1.1 mi2). Major facilities

within the unit are inlet water structures, the cooling water retention basins, an outfall

structure, and effluent cribs and trenches.

The Hanford Federal Facility Agreement and Consent Order (Ecology et al. 1990) lists

twenty contaminant sources in the 100-FR-1 operable unit.

4.0 SCOPE OF WORK AND POTENTIAL HAZARDS

^

While the information presented in Section 3.1 of the work plan is believed to be

representative of the constituents and quantities of wastes at the time of discharge, the

present chemical nature, location, extent, and ultimate fate of these wastes in and around

the liquid disposal facilities are largely unknown. The emphasis of the remedial

investigation in the 100-FR-3 operable unit will be to characterize the nature and extent of

contamination in groundwater.
,±^

4.1 WORK TASKS

`I
Work tasks are described in Chapter 5.0 of the work plan.

N 4.2 POTENTIAL HAZARDS

C&.
Onsite tasks will involve noninvasive surface sampling procedures and invasive soil

sampling either directly in or immediately adjacent to areas known or suspected to contain

potentially hazardous chemical substances, toxic metals, and radioactive materials.

Surface radiological contamination and fugitive dust will be the potential hazards of

primary concern during noninvasive mapping and sampling activities.

Existing data indicate that hazardous substances may be encountered during invasive

sampling; these include radionuclides, heavy metals, and corrosives. In addition, volatile

organics may also be associated with certain facilities such as the solvent storage buildings

or underground storage tanks.

0
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Potential hazards include the following: 0

• External radiation (gamma and to a lesser extract, beta) from radioactive
materials in the soil

• Internal radiation resulting from radionuclides present in contaminated
soil entering the body by ingestion or through open cuts and scratches

• Internal radiation resulting from inhalation of particulate (dust)
contaminated with radioactive materials

• Inhalation of toxic vapors or gases such as volatile organics or ammonia

• Inhalation or ingestion of particulate (dust) contaminated with inorganic
or organic chemicals, and toxic metals

•
I'd3

Dermal exposure to soil or groundwater contaminated with radionuclides

^ • Dermal exposure to soil or groundwater contaminated with inorganic or
organic chemicals, and toxic metals

.^^

• Physical hazards such as noise, heat stress, and cold stress

,, • Slips, trips, falls, bumps, cuts, pinch points, falling objects, other
overhead hazards, crushing injuries, and other hazards typical of a
construction-related job site

• Unknown or unexpected underground utilities
`Rf

W • Biological hazards; snakes, spiders, etc.

C'14
4.3 ASSESSMENT AND MITIGATION OF POTENTIAL

p`' HAZARDS

The likelihood of significant exposure (100 mR/h or greater) to external radiation is
remote and can be readily monitored and controlled by limiting exposure time, increasing
distance, and employing shielding as required.

Internal radiation by inhalation or inadvertent ingestion of contaminated dust :.3 a
realistic concern and must be continuously evaluated by the health physics technician.
Appropriate respiratory protection, protective ciothing, and decontamination procedures
will be implemented as necessary to reduce potential inhalation, ingestion, and dermal
exposure to acceptable levels.

Dermal exposure to toxic chemical substances is not expected to pose a significant
problem for the identified tasks given the use of the designated protective clothing. The
appropriate level of personal protective clothing and respiratory protection will vary from
work site to work site.
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• 5.0 ENVIRONMENTAL AND PERSONAL MONITORING

The site safety officer or authorized delegate shall be present at all times during work

activities which require an HWOP, and shall be in charge of all environmental/personal

monitoring equipment. Industrial Hygiene and Safety shall review all activities involving

or potentially involving radiological exposure or contamination control and shall prescribe

the appropriate level of technical support and/or monitoring requirements. Other

equipment deemed necessary by the site safety officer or Industrial Hygiene and Safety

shall be obtained at their direction; work will be initiated or continued until such

equipment is in place. These instruments are to be used only by persons who are trained

in their usage and who understand their limitations. No work shall be done unless

instrumentation is available and in proper working order.

Air sampling may be required downwind of the referenced waste sites to monitor

particulates and vapors before job startup. Siting of such sampling devices will be

determined by Health Physics, the site safety officer, and HEHF, if appropriate. Any time

personnel exposure monitoring, other than radiological, is required to determine exposure

levels, it must be done by HEHF. Discrete sampling of ambient air within the work zone

and breathing zones will be conducted using a direct-reading instrument, as specified in

,rti the site-specific safety document, and other methods as deemed appropriate (e.g., pumps

with tubes, 02 meters). The following standards will be used in determining critical levels:

• 'Radionuclide Concentrations in Air," in Chapter XI, DOE Order 5480.1B

(DOE 1986)

^ • "Air Contaminants - Permissible Exposure Limits," in 29 CFR 1910.1000

r.I • Threshold Limit Values and Biological Exposure Indices for 1990-1991 (ACGIH

1991)

cm
• Occupational Safety and Health Standards, 29 CFR 1910.1000

Cs^ • Pocket Guide to Chemical Hazards (NIOSH 1991), which provides National

Institute for Occupational Safety and Health- (NIOSH) recommended

exposure limits for substances that do not have either a threshold limit

value or a permissible exposure limit.

5.1 AIRBORNE RADIOACTIVE AND RADIATION

MONITORING

An onsite health physics technician will monitor airborne radioactive contamination

levels and external radiation levels. Action levels will be consistent with derived air

concentrations and applicable guidelines as specified in the radiation protection manual

WHC-CM4-10 (WHC 1988).

Appropriate respiratory protection shall be required when conditions are such that

the airborne contamination levels may exceed an 8-hour derived air concentration (e.g., the
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presence of high levels of uncontained, loose contamination on exposed surfaces or •
operations that may raise excessive levels of dust contaminated with airborne radioactive
materials, such as excavation or drilling under extremely dry conditions).

Specific conditions requiring the use of respiratory protection because of radioactive
materials in air will be incorporated into the RWP. If, in the judgement of the health
physics technician, any of these conditions arise, work shall cease until appropriate
respiratory protection is provided.

6.0 PERSONAL PROTECTIVE EQUIPMENT

The level of personal protective equipment required initially at a site will be specified
in the site-specific safety document for each task or group of tasks. Personal protective

df 9 clothing and respiratory protection shall be selected to limit exposure to anticipated
chemical and radiological hazards. Work practices and engineering controls may be used

^ to control exposure.
..^

7.0 SITE CONTROL

The field team leader, site safety officer, and health physics technician are designated
to coordinate access control and security on the site. Special site control measures will be

;+^ necessary to restrict public access. The zones will be clearly marked with rope and/or
appropriate signs. The size and shape of the control zone will be dictated by the types of
hazards expected, the climatic conditions, and specific operations required.

CN
Control zone boundaries may be increased or decreased based on results of field

0* monitoring, environmental changes, or work technique changes. The site RWP and the
contractor's standard operating procedures for radiation protection may also dictate the
boundary size and shape. All team members must be surveyed for radioactive
contamination when leaving the controlled zone if in a radiation zone.

The onsite command post and staging area will be established near the upwind side
of the control zone as determined by an onsite windsock Exact location for the command
post is to be determined just before start of work. Vehicle access, availability of utilities
(power and telephone), wind direction, and proximity to sample locations should be
considered in establishing a command post location.
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8.0 DECONTAMINATION PROCEDURES

Remedial investigation activities will require entry into areas of known chemical and

radiological contamination. Consequently, it is possible that personnel and equipment

could be contaminated with hazardous chemical and radiological substances.

During site activities, potential sources of contamination may include airborne

vapors, gases, dust, mists, and aerosols; splashes and spills; walking through contaminated

areas; and handling contaminated equipment. Personnel who enter the exclusion zone will

be required to go through the appropriate decontamination procedures on leaving the

zone. Decontamination procedures shall be consistent with EII 5.4, "Field Decontamination

of Drilling, Well Development, and Sampling Equipment," and EII 5.5,'Decontamination of

Equipment for RCRA/CERCLA Sampling" (WHC 1991), or other approved decontamination

procedures.

%0

L+, 9.0 CONTINGENCY AND EMERGENCY RESPONSE PLANS

As a general rule, in the event of an unanticipated, potentially hazardous situation

indicated by instrument readings, visible contamination, unusual or excessive odors, or

other indications, team members shall temporarily cease operations and move upwind to a

predesignated safe area as specified in the site-specific safety documentation.

C'

:>! 10.0 REFERENCES

C14 ACGIH, 1991, Threshold Limit Values and Biological Exposure Indices for 1990-1991, American

0,, Conference of Governmental Industrial Hygienists, Cincinnati, Ohio.

DOE, 1986, Environment, Safety & Health Program for DOE Operations, DOE Order 5480.1B,

U.S. Department of Energy, Washington, D.C.

DOE-RL, 1988, Industrial Hygiene Program, DOE/RL Order 5480.10A, U.S. Department of

Energy, Richland Operations Office, Richland, Washington.

Ecology, EPA and DOE-RL, 1990, Hanford Federal Facility Agreement and Consent Order, First

amendment, Two volumes, 89-10 Rev. 1, Washington Department of Ecology,
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• DEFINITIONS OF TERMS

Action Plan . Action plan for implementation of the Hanford Federal Facility Agreement and

Consent Order (Ecology et al. 1990). A negotiation between the U.S. Environmental

Protection (EPA), the U.S. Department of Energy (DOE), and the State of Washington

Department of Ecology (Ecology). The Action Plan defines the methods and

processes by which hazardous waste pennits will be.obtained, and by which closure

and post-closure actions under the Resource Conservation and Recovery Act of 1976

RCRA) and by which remedial actions under the Comprehensive Environmental

Response, Compensation, and Liability Act of 1980 (CERCLA) will be conducted on the

Hanford Site.

Administrative Record . In CERCLA, the official file that contains all information that was

considered or relied on by the regulatory agency in arriving at a final remedial action

decision, as well as all documentation of public participation throughout the process.

In RCRA, the official file that contains all documents to support a final RCRA permit

0% determination.

Administrative Record File. The assemblage of documents compiled and maintained by an

agency pertaining to a proposed project of administrative action and designated as

administrative record or that are candidates for inclusion in the administrative record

once a record of decision (ROD) is attained.

Data Management . The planning and control of activities affecting data.

Data OualitX. The totality of features and characteristics of data that bears on its ability to

satisfy a given purpose. The characteristics of major importance are accuracy,

N precision, completeness, representativeness, and comparability.

Data Validation . The process whereby data are accepted or rejected based on a set of

ges criteria. This aspect of quality assurance involves establishing specified criteria for

data validation. The quality assurance project plan (QAPjP) must indicate the

specified criteria that will be used for data validation.

ENCORE. The name given to the combination of hardware, software, and administrative

subsystems that serve to integrate the management of the Hanford Site
environmental data.

Environmental Data Management Center (EDMC) . The central facility and services that

provide a files management system for processing environmental information.

Environmental Information . Data related to the protection or improvement of the Hanford

Site environment, including data required to satisfy environmental statutes,

applicable DOE orders, or the Tri-Party Agreement.

• Field File Custodian . An individual who is responsible for receipt, validation, storage,

maintenance, control, and disposition of information or other records generated in

support of Environmental Division activities.
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Hanford Environmental Information System (HEIS) . A computer-based information system •

under development as a resource for the storage, analysis, and display of

investigative data collected for use in site characterization and remediation activities.
Subject areas currently being developed include geophysics/soil gas, vadose zone soil
(geologic), atmospherics, and biota.

Information System . Collection of components relate to the management of data and
reporting of information. Information systems typically include computer hardware,
computer software, operating systems, utilities, procedures, and data.

Lead Aegncy . The regulatory agency (EPA or Ecology) that is assigned the primary
administrative and technical responsibility with respect to actions at a particular
operable unit.

Nonrecord Material . Copies of material that are maintained for information, reference, and
operating convenience and for which another office has primary responsibility.

0 Operable Unit. An operable unit at the Hanford Site is a group of land disposal and
groundwater sites placed together for the purposes of doing a remedial
investigation/feasibility study. The primary criteria for placement of a site into an
operable unit are geographic proximity, similarity of waste characteristics and site

+ types, and the possibility for economies of scale.

Primary Document. A document that contains information on which key decisions are
made with respect to the remedial action or permitting process. Primary documents
are subject to dispute resolution and are part of the administrative record file.

r.,

Project Manager. The individual responsible for implementing the terms and conditions of

a the Action Plan on behalf of his respective party. The EPA, DOE, and Ecology will
. each designate one project manager.

N Ouality Affecting Record . Information contained on any media, including but not limited
to, hard copy, sample material, photo copy, and electronic systems, that is complete
in terms of appropriate content and that furnishes evidence of the quality of items

and/ur activities affecting quality.

Ouality Assurance. The systematic actions necessary to provide adequate confidence that a
material, component, system, process, or facility performs satisfactorily or as planned

in service.

uali Assured Data . Data developed under an integrated program for assurance of the
reliability of data.

Raw Data . Unprocessed or unanalyzed information.

Record Val'adation . A review to determine that records are complete, legible, and meet
records requirements. Documents are considered valid records only after the •
validation process has been completed.
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Retention Period . The length of time records must be held before they can be disposed of.

The time is usually expressed in years from the date of the record, but may also be

expressed as contingent on the occurrence of an event.

Secondary Document. A document providing information that does not, in itself, reflect or

support key decisions. A secondary document is subject to review by the regulatory

agencies and may be part of the administrative record field. It is not subject to

dispute resolution.

Validated Data . Data that meet criteria contained in an approved company procedure.

Verified Data . Data that have been checked for accuracy and consistency following a

transfer action (e.g., from manual log to computer, or from distributed database to

centralized data repository).
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. 1.0 INTRODUCTION AND OBJECTIVES

1.1 INTRODUCTION

An extensive amount of data will be generated over the next several years in

connection with the activities planned for this operable unit. The quality of these data is

extremely important to the full remediation of the operable unit as agreed on by the U.S.

Department of Energy (DOE), the U.S. Environmental Protection Agency (EPA), the

Washington Department of Ecology (Ecology), and interested parties.

The data management plan (DMP) provides an overview of the data management

activities at the operable unit level. It identifies the type and quantity of data to be

collected and references the procedures which control the collection and handling of data.

It provides guidance for the data collector, operable unit investigator, project manager, and

reviewer to fulfill their respective roles.

This DMP addresses handling of data generated from activities associated with the

operable unit work plan. All data collected will be in accordance with the environmental

'^^• investigation instructions (EII) contained in the Westinghouse Hanford Company's

Environmental Investigations and Site Characterization Manual (WHC 1991a).

Development of a comprehensive plan for the management of all environmental data

generated at the Hanford Site is under way. The Environmental Information Management

Plan (EIMP) (Steward et al. 1989), released in March 1989, described activities in the

Environmental Data Management Center (EDMC) and long-range goals for management of

scientific and technical data. The scientific and technical data part of the EIMP was

reviewed, revised, and expanded in fiscal year 1990 (Michael et al. 1990). An

Environmental Restoration Remedial Action Program Records Management Plan (WHC

1991b) issued in July 1991, enables the program office to identify, control, and maintain the

^ quality assurance (QA), decisional, or regulatory prescribed records generated and used in

support of the Environmental Restoration Remedial Action (ERRA) Program.

0%
1.2 OBJECTIVES

This DMP describes the process for the collection and control procedures for

validated data, records, documents, correspondence, and other information associated with

this operable unit. This DMP addresses the following:

• Types of data to be collected
• Plans for managing data
• Organizations controlling data
• Databases used to store the data

• Environmental Information Management Plan
• Hanford Environmental Information System.

E
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2.0 TYPES OF DATA •

2.1 TYPES OF DATA

The general types of technical data to be collected and the associated controlling

procedures are as follows:

Type of data Procedure

Historical reports EII 1.6
Aerial photos EII 1.6
Chart recordings EII 1.6
Technical memos EII 1.6
Validated samples analyses EII 1.6
Reports EII 1.6
Logbooks EII 1.5

Lr) Chain-of-custody forms EII 5.1
Sample quality assurance/ Office of Sample

quality control (QA/QC) Management (OSM)

All such data al,e.submitted to the EDMC for entry into the administrative record.

General types of related administrative data are shown in Table C-1,

which is organized in terms of general types of personnel and compliance/regulatory data.

Table C-1 references the appropriate procedures and the record custodians. Data

associated with an individual operable unit will be submitted to the EDMC for entry into

the administrative record, as appropriate.

^ 2.2 DATA COLLECTION

04
Data will be collected according to the operable unit work plan and the quality

assurance project plan (QAPjP). Section 2.1 listed the controlling procedures for data

collection and handling before turnover to the organization responsible for data storage.

All procedures for data collection shall be approved in compliance with the Westinghouse

Hanford Environmental Investigations and Site Characterization Manual (WHC 1991a).

2.3 DATA STORAGE AND ACCESS

Data will be handled and stored according to procedures approved in compliance

with applicable Westinghouse Hanford procedures (WHC 1988). The EDMC is the central

files manager and process facility. All data entering the EDMC will be indexed, recorded,

and placed into safe and secure storage. Data designated for placement into the

administrative record will be copied, placed into the Hanford Site administrative record file,
•and distributed by the EDMC to the user community. The hard copy files are the primary

sources of information the various electronic data bases are secondary sources.
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Table C-1. Types of Related Administrative Data.

Record custodians

f d
Controlling docutnent/

Type o ata procedure
TR HEHp PNL EDMC EHPSS

Personnel

Personnel training and qualifications EII 1.7' X

Occupational exposure records Ell 22'
x x

(nonradiological)

Radiological exposure records X

Respiratory protection fitting X

Personnel health and safety records Ell 2.1' X X

Compliance/regulatory

Action-specific requirements/ Ell 1.64 x
screening levels

Guidance document tracking Ell 1.6' X

Compliance issues Ell 1.61 X

Problem resolution EII 1.6' X

Administrative record TPA-MP-11b X

Environmental Investigations and Site Characterization Manual.' WHC 1991e ,
Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement) Handbookb DOE-RL 1990,

EDMC = Environmental Data Management Center (Westinghouse Hanford Company).

EHPSS = Environmental Health and Pesticide Services Section (Westinghouse Hanford Company).

EII = environmental investigations instructions.

HEHF = Hanford Environmental Health Foundation.
TR = training records (Westinghouse Hanford Company, Pacific Northwest Laboratory [PNL], Kaiser Engineers Hanford

[KEH])•
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Normal access to data is through EDMC which is responsible for the administrative

record. The Administrative Record Pubic Access Room is located in the 345 Hills Street

Facility in Richland, Washington. This facility includes administrative record file

documents (including identified guidance documents and technical literature). Project

participants may access data which are not in the administrative record by requesting it at
the monthly unit managers' meeting for the operable unit of concern. As the project moves
to completion, it is expected that all of the relevant data will be contained in the

administrative record and the need to access data will be minimal.

The following types of data will be accessed from and reside in locations other than
the EDMC:

Data jyp e

• QA/QC laboratory data

• Sample status

• Archived samples

• Training records

• Meteorological data

• Health and safety
records

• Personal protective
fitting

• Radiological exposure

2.4 DATA QUANTITY

Data location

Office of Sample Management
(Westinghouse Hanford)

Office of Sample Management
(Westinghouse Hanford)

Laboratory performing analyses

Technical Training Support Section
(Westinghouse Hanford)

Hanford Meteorological Station (HMS)
(Pacific Northwest Laboratory)

Hanford Environmental Health
Foundation (HEHF)

Environmental Health and
Pesticide Services Section
(Westinghouse Hanford)

Pacific Northwest Laboratory.

Data quantities for the investigative activities are estimated based on the task
descriptions in Chapter 5.0 of the work plan. Estimated data quantities, as shown in
Table C-2, are provided so that record custodians and data users can consider data volume
in their workload planning.

0

E
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Table C-2. Estimated Data Quantities. (sheet I of 2)

68;?

^

a.4"!

^.

r

E'

SM

a,

Documents/ Sample Total Analyses Total data
Work plan task Types of data

articles locations samples per sample points

Task I-Project management NA

Task 7`-Source investigations Not included in this work plan

Task 3--Geologic

investigations

-Data compilation Technical memo I

Task 4-Surface-water and
sediment - - • ' " "
investigations'

Task 5--Vadose zone
investigations

--Data compilation Technical memo -

-Field activities Logbooks 3

-Physical laboratory analysis Validated sample - 3 9 5 45

analyses
Chain-of-custody 3

forms

-Data evaluation Technical report -

Task 6-Groundwater
investigation

-Data compilation Technical memo 1

-Field activities Logbooks 13

-Laboratory analysis Chain-of-custody 13
forms

Validated sample - 13 91 148b 13,4686

analyses

-Data evaluation Technical report 1

Task 7-Air investigations

-Data compilation Technical memo 1

-Field activities Logbook 1

--Data analysis Validated sample -
analyses

-Data evaluation Technical report I
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Table C-2. Estimated Data Quantities. (sheet 2 of 2)

Work plan task Types of data
Documents/ Sample Total Analyses Total data

articles , locations samples per sample points

Task B--Ecological
investigations' - - - - - ^

Task 9--Other investigations Technical memo 1

Task 10-Data evaluation Technical memo 1

Task 11-Risk assessment Technical memo I

Task 12--Verification of Report 1
ARARs

Task 13--LFI report Report I

'Data generated as a result of this task are not operable unit specific (see Appendix D).

bNumber of analyses (and hence total data points) depends on media sampled. Analysis will initially be conducted for the full suite of

CERCLA TCL and TAL constituents, anions that may be present, and radionuclides, unless a refined list has been defined.

NA = Not applicable.

•

•
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This table is organized by work plan task and type of data. The number of

documents/articles to be collected/prepared and submitted as part of the administrative

record is estimated and shown in column 3. If field samples are to be collected, the data

quantity is estimated in columns 4 through 7. In column 4, the number of sampling

locations (boreholes, surface pits, etc.) is noted. The number of samples per location is

reported in column 5. In column 6, the number of analyses per sample is reported.

Column 7 shows the product of the number of samples (column 5) times the number of

analyses (column 6) and estimates the total number of data points. The data quantity

estimated in this fashion should be of sufficient accuracy to plan data management

activities.

3.0 DATA MANAGEMENT PLAN

3.1 OBJECTIVE

twI
A considerable amount of data will be generated through the implementation of the

operable unit work plan. The QAPjP provides the specific procedural direction and control

for obtaining and analyzing samples in conformance with requirements to ensure quality

data results. The work plan provides the basis for selecting the location, depth, frequency

- of collection, etc., of media to be sampled and methods to be employed to obtain samples

Y' of selected media for cataloging, shipment, and analysis. Figure C-1 displays the general

DMP outline for data generated through work plan activities.
.,^

3.2 ORGANIZATIONS CONTROLLING DATA

^
This section addresses the organizations that will receive data generated from the

work plan activities.

N

fA 3.2.1 Environmental Engineering Group

The Westinghouse Hanford Environmental Engineering Group provides the operable

unit technical coordinator. The technical coordinator is responsible for maintaining and

transmitting data to the designated storage facility.

3.2.2 Office of Sample Management

The Westinghouse Hanford OSM will validate all analytical data packages received

from the laboratory. Validated summary data (sample results and copies of chain-of-

custody forms) will be forwarded to the technical coordinator. Nonvalidated data will be

forwarded to the technical coordinator on request. Preliminary data will be clearly labeled

as such. The OSM will maintain raw sample data, QA/QC laboratory data, and the

archived sample index.
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. 3.2.3 Environmental Data Management Center

The EDMC is the Westinghouse Hanford Environmental Division's central facility
and service that provides a file management system for processing environmental
information. The EDMC manages and controls the administrative record and
Administrative Record Public Access Room at the Hanford Site. Part 1 of the EIMP
(Michael et al. 1990) describes the central file system and services provided by the EDMC.
The following procedures address data transmittal to the EDMC:

• EII 1.6, Records Management (WHC 1991a)
• EII 1.11, Technical Data Management (WHC 1991a)
• TPA-MP-02, Information Transmittals and Receipt Controls

(DOE-RL 1990)
• TPA-MP-07, Administrative Record Collection and Management

(DOE-RL 1990)

04 3.2.4 Information Resource Management

Information Resource Management is the designated records custodian (permanent
storage) for Westinghouse Hanford. The procedural link from the EDMC to the
Information Resource Management is currently under development.

3.2.5 Hanford Environmental Health Foundation

The HEHF performs the analyses on the nonradiological health and exposure data

(Section 3.3.2) and forwards summary reports to the Fire and Protection Group and the

^ Environmental Health and Pesticide Services Section within the Westinghouse Hanford

Environmental Division. Nonradiological and health exposure data are maintained also for
-- other Hanford Site contractors (PNL and Kaiser Engineers Hanford [KEH]) associated with

C4
operable unit activities. The HEHF provides summary data to the appropriate site
contractor. EII 2.1, Preparation of Hazardous Waste Operations Permits, and EII 2.2,

p. Occupational Health Monitoring (WHC 1991a) address the preparation of health and safety
plans and occupational health monitoring, respectively.

3.2.6 Environmental Health and Pesticide
Services Section

The Westinghouse Hanford Environmental Health and Pesticide Services Section
maintains personal protective equipment fitting records and maintains nonradiological
health field exposure and exposure summary reports provided by HEHF for Westinghouse
Hanford Environmental Division and subcontractor personnel.

•
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3.2.7 Technical Training Records and Scheduling Section

The Westinghouse Hanford Technical Training Records and Scheduling Section
provides training and maintains training records (Section 3.3.4).

3.2.8 Pacific Northwest Laboratory

The PNL operates the HMS and collects and maintains meteorological data

(Section 3.3.1). Data management is discussed in Andrews (1988).

The PNL collects and maintains radiation exposure data (Section 3.3.3).

3.3 DATABASES

This section addresses databases that will receive data generated from the operable
unit activities. These and other databases are described in the EIMP (Michael et al. 1990).
All of these databases exist independently of this operable unit and serve other site

i` functions. Data pertinent to the operable unit, housed in these databases, will be
submitted to the administrative record..f^

3.3.1 Meteorological Data

The HMS collects and maintains meteorological data. Their database contains
meteorological data from 1943 to the present, and Andrews (1988) is the document
containing n.oteorological data management information.

.yl

^. 3.3.2 Nonradiological Exposure and Medical
Records

l^!

The HEHF collects and maintains data for all nonradiological exposure records and
medical records.

3.3.3 Radiological Exposure Records

The PNL collects and maintains data on occupational radiation exposure. This
database contains respiratory personal protective equipment fitting records, work
restrictions, and radiation exposure information.

3.3.4 Training Records

•

Training records for Westinghouse Hanford and subcontractor personnel are
managed by the Westinghouse Hanford Technical Training Support Section. Other
Hanford Site contractors (PNL and KEH) maintain their own personnel training records. •
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Training records for non-Westinghouse personnel, associated with the operable unit work,

are entered into the Westinghouse (soft reporting) database to document compliance.

Training records include:

• Initial 40-h hazardous waste worker training
• Annual 8-h hazardous waste worker training update
• Hazardous waste generator training
• Hazardous waste site specific training
• Radiation safety training
• Coronary pulmonary resuscitation
• Scott air pack
• Fire extinguisher
• Noise control
• Mask fit.

IV 3.3.5 Environmental Information/Administrative Record

Environmental information and the administrative record are managed by

Westinghouse Hanford EDMC personnel. They provide an index and key information on

all data transmitted to the EDMC. This database is used to assist in data retrieval and to

produce index lists as required.

3.3.6 Sample Status Tracking

The OSM maintains the sample status tracking database. This database contains

.^q information about each sample. Information maintained includes sample number, ship

date, receipt date, and laboratory identification.

^

0% 4.0 ENVIRONMENTAL INFORMATION AND RECORDS MANAGEMENT PLAN

This section briefly discusses the EIMP (Michael et al. 1990) that was developed to

provide an overview of an integrated approach to managing Hanford Site environmental

data, and the Environmental Restoration Remedial Action Program Records Management Plan

(WHC 1991b).

4.1 ENVIRONMENTAL INFORMATION MANAGEMENT PLAN

The EIMP provides an overview of how information is managed throughout the

lifetime of Hanford Site environmental programs. The Environmental Division of

• Westinghouse Hanford is responsible for the protection and improvement of the Hanford

Site environment. To fulfill this responsibility, the Environmental Division has assumed a

management role with respect to Hanford Site environmental information. This
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management role includes (1) establishing standards for how data are validated and •
controlled, (2) developing and maintaining a supporting computer-based environment, and
(3) sustaining a centralized file management system.

Hanford Site environmental information is defined as data related to the protection
or improvement of the Hanford Site environment, including data required to satisfy
environmental statutes, applicable DOE orders, or the Hanford Federal Facility Agreement and
Consent Order (Ecology et al. 1990), hereinafter referred to as the Tri-Party Agreement.

Environmental information falls into several overlapping categories, such as
administrative versus technical and electronic versus manual or hard copy. A considerable
amount of data are recorded in documents, which are governed by company-wide
document and records control practices. Other data are collected or generated by
computer and, therefore, exist in electronic form. The name ENCORE has been given to
the combination of administrative, hardware, and software systems that serve to integrate
the management of this electronic data.

F.f? Administrative information (e.g., budgets and schedules) is subject to accounting and
other standard business practices. Scientific and technical data are subject to a different set
of legal, classification, release, and engineering requirements.

. r;

Superimposed over these categories is the files management system for
-° environmental information. This management system, has been developed to meet a

number of Environmental Division needs, including requirements for compilation of
administrative record files. The administrative record files are compilations of all material

-^' related to environmental restoration and remedial action records of decision (ROD) for each
operable unit and treatment, storage, and disposal (TSD) group described in the Tri-Party
Agreement.

"",A
Data in electronic form flows from information systems in the ENCORE realm to

-- both scientific/technical and administrative documents. Environmental documents

IM
distributed within the Hanford Site and from regulatory agencies are received by the
EDMC for storage and future processing.

tti
Part I of the EIMP describes the overall Westinghouse Hanford systems that are

generally applied to documents and records. Part I also describes, in greater detail, the files

management system developed to manage the administrative record file information. The

EDMC compiles the administrative record files and provides controlled distribution of

specified information to the administrative record files held by DOE, Ecology, and the EPA.

The EDMC also provides controlled distribution of specified ccmmunity relations
information to regional information repositories.

Part II addresses computer-based information, with an emphasis on scientific and
technical data. The long-term nature of environmental programs and the complex
interrelationships of environmental data require that the data be preserved, retrievable,
traceable, and sufficient for future use. To ensure data availability for response to
regulatory and agency requirements, the plan is directed toward optimizing the use of •
automated techniques for managing data. The current processing environment and the
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proposed ENCORE realm are described, and the plans for implementation of ENCORE are
addressed.

4.2 ENVIRONMENTAL RESTORATION REMEDIAL ACTION PROGRAM
RECORDS MANAGEMENT PLAN

The ERRA Program records management plan was developed to fulfill the

requirements of the DOE, Richland Field Office (RL) Environmental Restoration Field Office
Management Plan (FOMP) (DOE-RL-1989). The FOMP describes the plans, organization,

and control systems to be used for management of the Hanford Site ERRA Program. The
Westinghouse Hanford ERRA Program Office has developed this ERRA Program records
management plan to fulfill the requirements of the FOMP. This records management plan

will enable the program office to identify, control, and maintain the quality assurance,
decisional, or regulatory prescribed records generated and used in support of the ERRA
Program.

.LA The ERRA Program records management plan describes how the applicable records
management requirements will be implemented for the ERRA Program. The plan also
develops the criteria for identifying the appropriate requirements for each individual piece
of information related to ERRA work activities.

This records management plan applies to all ERRA Program records and documents
generated, used, or maintained in support of ERRA-funded work activities on the Hanford

Site. The terms, information, documents, nonrecord material, records, record material, and
QA records used throughout the ERRA records management plan are interpreted as ERRA
information, ERRA documents, ERRA nonrecord material, ERRA records, ERRA record

material, and ERRA QA records.
n,t

C4 5.0 HANFORD ENVIRONMENTAL INFORMATION SYSTEM

as

Ll

5.1 OBJECTIVE

The Hanford Environmental Information System (HEIS) has been developed by PNL
for Westinghouse Hanford as a primary resource for computerized storage, retrieval, and

analysis of quality-assured technical data associated with Comprehensive Environmental
Response, Compensi.tion and Liability Act of 1980 (CERCLA) RI/FS activities and RFI/CMS

activities being undertaken at the Hanford Site. The HEIS will provide a means of
interactive access to data sets extracted from other databases relevant to implementation of

the Tri-Party Agreement (Ecology et al. 1990). The HEIS will support graphics analysis,
including a geographic information system. Implementation of HEIS will serve to ensure
that data consistency, quality, traceability, and security are achieved through incorporation
of all environmental data within a single controlled database.
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The following is a list of data subjects proposed to be entered into HEIS: •

• Geologic
• Geophysics
• Atmospheric
• Biotic

• Site characterization
• Soil gas
• Waste site information
• Surface monitoring
• Groundwater.

5.2 STATUS OF THE HANFORD ENVIRONMENTAL INFORMATION SYSTEM

The HEIS, a computerized database containing technical data and information used
to support the Hanford environmental restoration (ER) activities, is operational, the data

^ for the Hanford groundwater wells and groundwater samples is currently accessible via the
Hanford Local Area Network (HLAN) to local users and to offsite users via a modem link
to the HEIS database computer. Additional data, including geologic, biota, and other
pertinent environmental sample results, are being entered into the HEIS database.

The Hanford Environmental Information System (HEIS) User's Manual (WHC 1990) was
issued in October 1990. An operator manual is being prepared and is expected to be issued
in 1992.

.. The HEIS geographic information system (GIS) will be functional in October 1991 to

display detailed maps for the Hanford restoration sites including data from the HEIS

.^•a database. Such spatially related data will be used to support analysis of waste site
technical issues and restoration options. The combination of the HEIS for data and the GIS
spatial displays offers some powerful tools for many users to analyze and collectively

,.4 evaluate the environmental data from the ER and site-wide monitoring programs.

t~

6.0

Andrews, G. L., 1988, The Hanford Meteorological Data Collection System and Data Base, PNL-
6509, Pacific Northwest Laboratory, Richland, Washington.

DOE-RL, 1989, Environmental Restoration Field Office Management Plan, DOE/RL-89-29, U.S.
Department of Energy, Richland Operations Office, Richland, Washington.

DOE-RL, 1990, Hanford Federal Facility Agreement and Consent Order (Trf-Party Agreement)
Handbook, RL-TPA-90-0001, U.S. Department of Energy, Richland Operations Office,
Richland, Washington. •

C-14



DOE/RL-91-53
Draft A

Ecology, EPA, and DOE-RL, 1990, Hanford Federal Facility Agreement and Consent Order, First
amendment, Two Volumes, 89-10 Rev. 1, Washington Department of Ecology,
Olympia, Washington, U.S. Environmental Protection Agency, Region X, Seattle,
Washington, and U.S. Department of Energy, Richland Operations Office, Richland,
Washington.

Michael, L. E., G. C. Main, and E. J. See, 1990, Environmental Information Management Plan,
WHC-EP-0219, Revision 1, Westinghouse Hanford Company, Richland, Washington.

Steward, J. C., G. C. Main, and E. J. See, 1989, Environmental Information Management Plan,
WHC-EP-0219, Westinghouse Hanford Company, Richland, Washington.

WHC, 1990, Hanford Environmental Information System (HEIS) User's Manual, WHC-EP-0372,
Vol. 1, Westinghouse Hanford Company, Richland, Washington.

WHC, 1991a, Environmental Investigations and Site Characterization Manual, WHC-CM-7-7,
Westinghouse Hanford Company, Richland, Washington.

co
WHC, 1991b, Environmental Restoration Remedial Action Program Records Management Plan,

WHC-EP-0430, Westinghouse Hanford Company, Richland, Washington.
,.^.

r ,.,.

C1i

CS+

E

C-15



0

APPENDIX D

AGGREGATE AREA INVESTIGATIONS

Q'+

LV

O Y

0%

0



^
APPENDIX D-1

SURFACE WATER/SEDIMENT INVESTIGATION FOR THE 100 AREA

C:7

0^

.t`

*M

C.i

^

0



0

LEFT OLAN;K,

0



DOE/RL-91-53
Draft A

• 1.0 APPROACH

The surface water/sediment investigation will evaluate the Columbia River through the

100 Area as a whole, as opposed to an operable unit by operable unit basis. Existing

information will be integrated with project data gathering tasks. This approach will prevent

overlap and duplication of effort and will provide a greater measure of uniformity over the

100 Area operable units.

This investigation will develop data to contribute to meeting the following recently

developed (5/15/91) Tri-Party Agreement Milestones with respect to the Columbia River:

• M-30-01
Submit a report (secondary document) to the Environmental Protection

Agency (EPA) and the Washington Department of Ecology (Ecology)
evaluating the impact to the Columbia River from contaminated springs

and seeps for the operable units in the 100 Area.

r • M-30-02
Submit a plan (primary document) to the EPA and Ecology to determine

cumulative health and environmental impacts to the Columbia River
.^.

incorporating the results obtained under the Tri-Party Agreement Milestone

M-30-01.

• M-30-03
Complete all nonintrusive field work for the 100 Area.

• M-30-04

N.
Submit a report (secondary document) to the EPA and Ecology evaluating

the interaction of the Columbia River and the unconfined aquifer for
. aquifer hydraulic parameters in the 100 Area.

C4 • M-30-05
Install all field instrumentation and initiate monitoring activities necessary

to perform long-term evaluation of Calumbia River and unconfined aquifer

interaction in the 100 Area.

Historical information regarding river hydrologic data and past contaminant sampling

is presented in Sections 2.2.4 (Surface Water Hydrology) and 3.1.4 (Surface Water and River

Sediment) of the individual operable unit work plans.

2.0 GOALS

The immediate goal of the surface water/sediment investigation is to accurately assess

the impact of past facility operations and waste disposal activities in the 100 Area on the

• quality of Columbia River water and sediment. The objectives of the investigation are to

identify and characterize, to the extent possible, the current distribution and levels of
contaminants present in Columbia River water and sediment as a result of:
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Past effluent discharges directly into the river •

Seepage of contaminated groundwater into the river occurring along the
river banks and from spring discharges and seeps of the 100 Area.

The data and information generated by this investigation will be used to:

Plan additional investigations to determine cumulative health and

environmental impacts to the Columbia River in accordance with Tri-Party

Agreement Milestone M-30-02

Plan longer-term spring monitoring, river and sediment sampling, and
aquifer/river evaluation programs

Assist in the identification, development, and screening of remedial
technologies.

C1"Z The ultimate goal of this investigation is to obtain data that will support a Record of

40% Decision (ROD) regarding remediation of hazards of surface water contaminants in the 100
Area.

r 'h

3.0 TASKS

In order to meet the goals and objectives of this investigation, the following tasks will
be conducted:

^ • Data compilation
_ • Radiation survey of the Columbia River shoreline

• Geologic mapping of the Columbia River shoreline
CV • Spring and seep water and sediment sampling and analysis
^ • Installation of river stage recorders and well monitors

• Data evaluation.

Additional tasks will be determined by demonstrated needs of the CERCLA/RCRA process
(e.g., risk assessment).

3.1 DATA COMPILATION

Available regional and site-specific data for the Columbia River from the upstream
boundary of the Hanford Site (approximately Vemita Bridge) to the 300 Area, the sediments
that have accumulated behind McNary Dam, and the shorelines on both sides of the river
will be examined (see Figure D-1-1). The entire Hanford Site operating period will be
considered. In order to review the most current data, emphasis will be placed on
investigations and reports written since the start of reactor decommissioning operations. •
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• Initial data compilation will consist of reviewing existing data, including summarizing

and evaluating the data. The appropriate data will be used to characterize the Columbia

River system in the Hanford reach and to determine optimum sampling times and locations.

The areas of study included in this task are:

• Bank seepage
• Water quality
• Sediment - bank, channel, and McNary Dam
• Shoreline radiation surveys
• River stage and discharge characteristics
• River bed topography
• Previous and current programs that investigate river contamination

• Seep location.

3.2 RADIATION SURVEY

P7 A gamma survey will be conducted of selected portions of the south shoreline of the

Columbia River (100-HR-3, 100-KR-4) from late summer to early winter when the river is at

low stage to validate the results of the aerial radiation survey performed by EG&G (Reiman

and Dahlstrom 1990). This survey will be conducted using properly calibrated portable

instruments (vehicle mounted or hand-held as appropriate to the location), conducted in

accordance with the applicable sections of the Quality Assurance Project Plan (QAPjP).

Sediment samples of contaminated areas (above 25 µR/h) will be collected and analyzed for

gross alpha, gross beta, and gamma spectroscopy. If this survey validates the results of EG&G

survey, no additional shoreline radiation surveys will be performed. Pacific Northwest

Laboratory (PNL) has also scheduled a radiation survey of known contaminated areas using

the 1980 and 1988 radiation surveys (Sula :980; Reiman and Dahlstrom 1990) as guides. The

^ WHC and PNL surveys will be coordinated to avoid duplication of areas being covered.

3.3 GEOLOGIC MAPPING
(`S

pr Field work during the low flow stage will confirm the location of existing seeps, springs,

and structures along the west and south banks of the Columbia River and, in addition,

identify and map new seeps, springs, and structures in this area.

3.4 SPRING AND SEEP SAMPLING - WATER AND SEDIMENT

Field work will include a round of sampling (water and sediment) from every non-

submerged spring and seep (with sufficient flow) along the south and west shores of the

Columbia River from the Vemita Bridge to the Hanford Townsite. In addition to sample

collection, the conductivity, pH, and temperature are to be measured in the field for a period

of one hour at each spring sampled to gather data for trend analysis of river bank storage.

To ensure that the bank storage effect is minimized, sampling is to be performed when the

river is at low stage (September and October). Near-shore river water samples will also be

• collected at all spring and seep locations during this sampling program. All sampling will be
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conducted in accordance with applicable sections of the QAPjP. The spring sampling
program will meet the Tri-Party Agreement Milestone M-30-01.

Based on the results of the spring sampling program, information from the annual PNL
Hanford Site environmental monitoring program and the data compilation task, a long-term
spring monitoring program can be developed. The springs to be sampled, constituents to be
analyzed, and the duration of the program will be specified as part of this long-term
monitoring program.

3.5 LABORATORY ANALYSIS

The laboratory analysis of the water samples will include:

1W

C•.T

• Gross alpha, gross beta, and gamma spectroscopy

• Sr-90

• Tc-99 (only for samples collected in the 100-HR-3 operable unit area, to
reflect known Tc-99 contamination in the groundwater)

• Tritium

• Target analyte list (TAL) metals (filtered and unfiltered)

• Anions, alkalinity, conductivity, total dissolved solids (TDS), turbidity, pH,
chemical oxygen demand (COD), and total organic carbon (TOC).

:'+!

G1l

t5^

Laboratory analysis for sediment samples will include:

• Gross alpha, gross beta, and gamma spectroscopy

• Sr-90

•

• Tc-99 (only for samples collected in the 100-HR-3 operable unit area, to
reflect known Tc-99 contamination in the groundwater)

• Target analyte list (TAL) metals.

To ensure that the data obtained from this round of analyses meet the necessary data
quality objectives (DQO) required for use in developing a ROD, all analyser will conform
with the applicable sections of the QAPjP.

3.6 PERMANENT RIVER STAGE
MONITORING WELLS

AND DATA LOGGERS IN

•The purpose of installing river stage recorders and well data loggers is to produce a
data base from which inferences regarding interactions between the Columbia River and
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• Hanford Site groundwater can be made. The results will improve the current understanding
of the "bank storage" phenomenon. The influx of river water into the river bank during
periods of high water may dilute plumes of contaminated groundwater that are migrating
toward the river, prior to their discharge into the river.

By simultaneously collecting data on water levels in both the river and adjacent
groundwater monitoring wells, it will be possible to describe the landward extent to which
river level changes affect levels in the monitoring wells. Analysis of the time lag in water
level changes, and the magnitude of the changes, will contribute to the capability of
quantitatively modeling the interaction between groundwater and river water along the river
banks. The installation of the river stage recorders and well monitoring equipment will
contribute to meeting the Tri-Party Agreement Milestones M-30-04 and M-30-05.

A secondary objective in this task is to create a data collection, transmittal, and archival
system for continuous water level data. No consistent system currently exists to obtain and
manage river level data and continuous water level data from monitoring wells.

Two new river stage recorder installations will be provided: one in the 100-B/C Area
and the second in the vicinity of the 100-F Area. An upgrade to the existing river recorder
system at the 100-N Area will be installed. Use of the existing river stage recorder located in
the 100-H Area will continue. Approximately three wells in the vicinity of each river level
recorder are to be instrumented with water level transducers and data logging equipment.
The location of the instrumented wells will be negotiated at the unit manager's meetings.

5.A

4.0 DATA EVALUATION

The purpose of this task is to develop an approach to integrate the variety of data
c1d gathered to satisfy CERCLA remedial investigation and RCRA facility investigation needs, and

- to provide for.

C14 • Evaluation of the cumulative, residual effects of past Hanford Site
operations and disposal activities on human health and the environment
related to the Columbia River

Identification of additional data needs

Development of a plan to resolve additional data needs.

•

In order to implement this task, a review of the data as related to contamination of the
Columbia River will be performed. These data will include: spring and groundwater
sampling, annual environmental surveillance, risk assessments, aquatic and riparian biota
sampling, river shore radiological surveys, river stage monitoring, and data compilation
projects. The information developed during the data compilation phase of the investigation
will be integrated with other investigations (e.g., ecological surveys of the Columbia River) to
contribute to meeting Tri-Party Agreement Milestone M-30-02.
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The results of the radiation survey will be compared with data from previous surveys •

(e.g. Reiman and Dahlstrom 1990). If significant discrepancies occur, additional radiation

surveys (e.g., near other reactor areas, or along the north shoreline) may be necessary. This

information will be used in the risk assessment process and the evaluation of the health and

environmental impacts to the Columbia River from past Hanford Site operations.

The results of the spring sampling program will also be used in the risk assessment

process and the evaluation of the health and environmental impacts of past operations on the

Columbia River. In addition, these data will be used to indicate the need for additional,

longer term sampling. The analytes for those additional tasks will be decided when the need

for additional sampling is identified to reflect risk assessment needs.

Existing hydraulic models that may be suitable for evaluating the interaction of

groundwater and the unconfined aquifer will be analyzed. The most suitable model will be

used with data collected under the river stage/well monitoring task to satisfy Tri-Party

Agreement Milestone M-30-04.

`^`+ As a part of this task, reports will be prepared including:

• A data compilation report
.?^

• A report (secondary document) on the results of the spring sampling task

(Tri-Party Agreement Milestone M-30-01)

• A summary of the knowledge and information regarding cumulative health

and environmental impacts to Columbia River, including additional

, proposed data gathering efforts (Tri-Party Agreement Milestone M-30-02)

d • Maps (geology, springs and structure) of the south shoreline of the
Columbia River

r^ • A report evaluating the interaction of the Columbia River and the

unconfined aquifer in the 100 areas (Tri-Party Agreement Milestone M-30-

^ 04).

4.0 REFERENCES CITED

Reiman, R.T. and T.S., Dahlstrom, 1990, An Aerial Radiological Survey of the Hanford Site

and Surrounding Area, EG&G-10617-1062, EG&G Energy Measurements, Las Vegas,

Nevada.

Sula, M.J., 1980, Radiological Survey of Exposed Shorelines and Islands of the Columbia River

between Vernita and the Snake River Confluence, PNL 3127, Pacific Northwest

Laboratory, Richland, Washington.
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• 1.0 APPROACH

The ecological investigations will encompass data collection and evaluation activities

related to the characterization of the 100 Area operable units. The ecosystem in the vicinity of

the 100 Area consists of three major habitats - the aquatic, riparian, and terrestrial. Due to the

relative uniformity of the 100 Area, the ecological investigations for the operable units will be

coordinated to maximize cost effectiveness and data usability. Ecological and human health

risk assessments, which evaluate the levels of contamination and biota pathways, will identify

future sampling and monitoring needs.

The Hanford Site National Environmental Policy Act (NEPA) Characterization (Cushing 1990)
provides a detailed description of the habitat at the Hanford Site. A description of the habitat
near the 100 Area is presented in Section 2.2.6 of the work plans.

2.0 GOALS

t7^

The ecological investigation will evaluate the potentially impacted ecosystems of the 100
Area. The investigation will accomplish three main objectives to establish the ecological
baseline:

• Determine species composition and major species
• Identify and evaluate potential biocontamination transport pathways
• Evaluate the existing concentration levels of contaminants.

The initial ecological investigation will provide the information to develop the
conceptual models of environmental and human health risk for the 100 Area. These
conceptual risk assessments will identify areas where additional data are necessary.

G4 3.0 TASKS

d+

3.1 BIOLOGICAL DATA COMPILATION

This task will focus on the compilation of existing ecological literature to identify major
species and sensitive habitats that are specific to the 100 Area. Major species will be identified
based on the criteria defined below. Critical habitats of endangered or threatened species will
be defined in accordance with the Endangered Species Act and equivalent state law.

The determination of species composition will identify all known species in the 100 Area
with an emphasis on major species present. Major species are defined as those that fall into
at least one of the following categories:

• Species that are structurally or functionally important in the ecosystem
• • Species that are granted protective management status

• Species that provide an environmental service to humans.
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Structurally or functionally important species are those that are dominant in the •
community in terms of productivity, relative abundance, or biomass. Key species, those
whose removal from the ecosystem would result in a drastic change in the characteristics of
that system, are also considered to be structurally or functionally important.

Threatened and endangered species will be identified and protected with the help of
the U.S. Fish and Wildlife Service and the Washington Department of Wildlife. Biological
assessments for threatened and endangered species and a Bald Eagle Site Management Plan
will be developed as required by federal and state regulations.

Species that provide an environmental service to humans are those that are of
commercial or recreational interest, or those that perform miscellaneous environmental
services (e.g., pest control).

Once the major species associated with the 100 Area have been identified, the feeding
relationships among them will be identified. Other information on the behavior of these

^ species, (e.g., swallows building mud nests, or mammals burrowing) will also be considered as
it relates to contaminant transport. A knowledge of feeding relationships and behavior is

cq, important in understanding potential biocontamination transport pathways. Once these have
been achieved, potential indicator species will be identified. Indicator species are those
species that could be used to evaluate prevailing environmental conditions at the 100 Area. It

, may be more cost effective to monitor such a species rather than monitoring the actual release
within transport media, especially during any long-term environmental monitoring that is
performed during and following the implementation of corrective measures.

If the species that are determined to be highly susceptible to contaminant-release
impacts are difficult to monitor directly (e.g., protected-management-status species, highly

mobile species), it may be possible to find an appropriate indicator species that is a significant

^ component of the food chain of the susceptible species.

The description of the ecosystem under this task will be used in conjunction with
C14 general and site-specific ecological knowledge to:

Identify populations

• Determine the potential that contaminant releases within or from the
operable unit have to affect such populations

• Determine what contaminant releases within or from the operable unit
have impacted such populations

• Determine the magnitude of those impacts.

3.2 FIELD SURVEYS

Species lists for the Hanford Site and Tri-Cities area have been developed over previous •
decades and may be referenced or compiled from several documents. While these lists are
believed to be complete, they will be verified as appropriate for the 100 Area. For example,
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• bird iists may be verified (or new, "accidental migrant" species supplemented) at one or two
100 Area operable units, including the associated riparian zone, instead of the entire 100 Area
because of the relative unifomuty of the habitat.

The burrowing of mammals and digging insects into waste disposal cribs and trenches
will be evaluated for each operable unit Vegetation surveys, used to develop community
maps and identify stands of species of interest (e.g., mulberry trees), will also be made for
each operable unit and over the entire 100 Area along the Columbia River. These maps will
help to identify areas of potentially more extensive wildlife use, and areas with concentrations
of deep-rooted plants which may be uptaking contaminants from waste disposal areas. A list
of major plant species of the 100 Area will be prepared.

Waste disposal areas are periodically treated with herbicides to prevent the growth of
vegetation and thus limit the uptake and dispersion of contaminants. Annual surveys are
currently conducted to monitor the presence of contamination in other vegetation in retired
reactor areas (Perkins 1991). Some plants exist along the rivershore that are important in the
diets of humans, or animals that may be in a pathway to humans. Thus, samples of

^ asparagus, reed canary grass (used extensively by nesting geese), and tree leaves (eaten by
deer) will be taken.

C3^
To collect samples of asparagus, the shoreline in the 100 Area will be walked. Each

discrete stand of asparagus will be sampled. Because of the previous timing of operable unit

investigations, the 100-HR-3 and 100-BC-5 areas will be the first operable units sampled for
asparagus; the other operable units will be sampled at a later time. Reed canary grass and

tree leaves will also be collected from the 100-HR-3 operable unit and analyzed. Reed canary
grass along the N-Springs is already sampled annually by WHC as part of the Environmental
Surveillance program; the results will be used for the CERCLA/RCRA investigations. The

t- . results of the initial sampling analyses and data evaluations will be used to determine the
need for additional sampling of grass and tree leaves in other operable units. If the initial

^ sampling results are reflective of, or consistent in relation to, known conditions (e.g., spring
and seep sampling results, or groundwater contamination) additional sampling will not be
deemed necessary.

04
Extensive and adequate surveys have already been done in previous programs to

document species lists (fish, zooplankton, phytoplankton, macrophyton, invertebrates) for the
100 Area aquatic environment In addition, surveys are done to evaluate contamination of
fish in pathways to man (whitefish, bass, sturgeon, salmon) (Jaquish and Bryce 1990; Dauble
and Price 1990). Salmon come into the Hanford Reach only to breed, and do not eat on their
spawning run. Whitefish, bass, and sturgeon are permanent residents in the Hanford Reach
and are consumed by humans.

Lower trophic levels in the aquatic habitat will be evaluated for contaminants. The
100-N springs area, because of its contribution of radionuclides to the environment, will be
sampled, as well as the 100-HR-3 operable unit The results of these samples will be
evaluated to determine the need for additional samples (e.g., if the 100-HR-3 samples show no
significant contamination above upriver samples, no additional sampling will be done). The
lower trophic levels to be evaluated, periphyton and macroinvertebrates, are discussed below:

0
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Periphyton - The periphyton community is the closely adhering group of •
organisms found fomling matlike communities on rocks and other solid
objects. It is comprised of algae, bacteria, fungi, detritus, and other
microscopic heterotrophic organisms; it is usually dominated by algae.
Because of the large surface to volume ratio of its constituents, it has been
found to be an excellent indicator community for the accumulation of
contaminants and is also at the base of the aquatic food web. Cushing
(1967), Watson et al. (1970), and Cushing et al. (1981) have analyzed this
community for its ability to accumulate radionuclides in the Columbia
River.

• Macroinvertebrates - Macroinvertebrates, mostly caddisfly larvae, will be
sampled from rocks at the same sites as the periphyton samples. These
organisms are essentially stationary and are good indicators of past
contamination in their habitat. They feed by filtering plankton and fine
particulate organic matter from the water and by actively grazing the

g^t periphyton community. They, in turn, are eaten by fish, which may be
harvested by man.

er Aquatic sampling is currently being performed at the 100-N and 100-HR-3 operable

units. Maps of the 100-N and 100-HR-3 aquatic sampling stations are provided in Figures

D-2-1 and D-2-2. Macroinvertebrates and periphyton sampling is limited to areas with more

gently sloping banks (to allow sunlight penetration) and rocks of a sufficient size to permit

scraping. In addition, relatively constant flows are required to support healthy periphyton
and caddisfly larvae colonies. Sampling will take place four times from late summer to winter
(when river flows are lowest and more constant) for one year. These results will be evaluated
to determine sampling of the other operable units. If the results show no contamination

^a above background (upriver), aquatic s..,:apling will not be done in other operable units.

C%4
3.3 LABORATORY ANALYSIS

fl^ The analyses will be consistent for all species sampled, with the following exceptions:
Tree leaves (e.g., mulberry, locust, cottonwood) will be analyzed for tritium, because their
roots are deep and can pick up tritium that surface and spring sampling may miss and a
sufficient quantity of samples are available for laboratory analysis. In addition, aquatic
periphyton samples will be analyzed for biomass and chlorophyll-a, to measure the
respiration and productivity of the river's primary producers.

The contaminants to be analyzed for at the 100 Area operable units are:

Tree Leaves: gamma irradiation (e.g., cobalt-60, cesium-137), strontium-90, tritium, and
ICP metals.

Reed Canary Grass, Asparagus: gamma irradiation (e.g., cobalt-60, cesium-137),
strontium-90, and ICP metals.

Periphyton: gamma irradiation (e.g., cobalt-60, cesium-137), strontium-90, ICP metals, •
chlorophyll-a, and biomass.
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• Rock Benthos: gamma irradiation (e.g., cobalt-60, cesium-137), strontium-90, copper,

lead, iron, and ICP metals.

These samples will be done to SW-846 or equivalent methods.

Gross alpha and gross beta are not included because the quantity of sample necessary
for analysis is too great in relation to the available biota and effort required to collect them,
and the information is available through other means. For instance, gamma spectroscopy will
give the decay products of uranium, from which the quantity of uranium can be deduced.

4.0 DATA EVALUATION

Species present in and near the 100 Area, determined through the data compilation and
field surveys, will be tabulated. Feeding relationships among the major species will be
presented in the form of a generalized food web. Potential indicator species and ecological
indicators will be identified.

After completion of the ecological field surveys, data will be evaluated to see if the
n,. provisional understanding, developed from the existing data, is supported. Any gaps in the

data that remain, which develop from unexpected results or are demonstrated by conceptual
human health or ecological risk assessment needs, will be identified. If needed, additional
biological field studies will be developed to resolve any uncertainty.

Data collected from these and other ongoing sampling tasks (e.g. Hanford Annual
Environmental Monitoring Program), and from the data compilation and synthesis, will be

used to evaluate the impact to the Columbia River from past Hanford Site operations and to

develop a detailed ecological risk assessment.
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• 1.0 APPROACH

The cultural resource investigation will evaluate the entire 100 Area and the 600 Area
north of the Gable Mountain and south of the Columbia River as a single unit, rather than
individual operable units. This approach will prevent overlap and duplication of effort, in
addition to providing a greater measure of uniformity over the 100 Area operable units.

2.0 GOALS .

The goal of this investigation is to protect cultural resources. To accomplish this
existing information will be integrated with a detailed field survey for use in planning and
conducting the CERCLA remedial investigation/feasibility study (Rl/FS) or RCRA facility
investigation/corrective measures study (RFl/CMS) process.

ca

CT^
3.0 TASKS

The Hanford Cultural Resources Laboratory, operated by Pacific Northwest Laboratory
(PNL) will carry out a cultural resources survey of the 100 Areas and the 600 Area (Hanford
Site lands north of the Gable Mountain and south of the Columbia River). Details of
appropriate classes of cultural survey(s) and procedures to be used for these surveys are
described in the Hanford Cultural Resources Management Plan (Chatters 1989).

A cultural resource survey of a class applicable to the cultural sensitivity and the
,.,1 cultural resource potential (as defined by the Hanford Cultural Resources Management Plan) of

the area, and of the level of characterization required for the Rl/FS process, will be conducted
- over the unpaved areas within the reactor compounds, and the land along the Columbia
^ River. These areas contain known sites and are considered to have a high probability of

containing additional undiscovered sites.

0^
Due to the size of the 600 Area and the 100 Area land outside of the reactor compounds

and removed from the Columbia River shoreline, combined with the low cultural sensitivity
and cultural resource potential, and the scattered and low level of characterization activities, a
stratified random sampling program will be performed to evaluate the probability of
significant cultural resources being present in this area.

The cultural resource survey will include:

Literature and records review of known sites within the survey area

• Field surveys to determine the location of cultural resource sites; the field
survey may include subsurface testing (including hand excavation) if the
local geomorphology indicates the potential for buried deposits less than
12,000 yr old

D3-1



DOE/RL-91-53
Draft A

• Evaluation of archaeological and cultural sites found during the field •
survey; the evaluation may include test excavations to acquire sufficient
data to support an evaluation

• Consultations with pertinent Native American elders, the State Historical
Preservation Officer (SHPO), and the Advisory Council for Historic
Preservation

• Preparation of a report on the findings of these studies and providing
information on the need for any additional evaluation, surveys,
consultations and excavations. In addition, this report will detail areas that.

- Can be released for intrusive characterization activities

- Need to be monitored during intrusive activities

Cs. - Require mitigation for the performance of intrusive activities

• Any new sites will be recorded and registered with the appropriate
agency(s); this will include the preparation of a Determination of Eligibility
for newly discovered archaeological site(s), and Findings of Effect for
eligible sites, which are required for the nomination of a site for inclusion in
the National Register of Historic Sites.
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